N Lately Publiſbed, 
and large Letter, 
The Second EDITION, with Improvements; 
(Price One Shilling and Six- pence bound, with the uſual Allowance to 
Scnoorl-MasTERs, and thoſe who buy a Number.) 
Now read with univerſal Approbation 7» Excr1sn Schoors, 
An Impreſſion of near Two Thouſand being ſold off within the firſt Year of 
its Publication, (its Sale increaſing in Proportion as it is known) and tho cal- 
culated for the Uſe of the Fair SEX, and ſuch as require only an Engliſh 
Education, may yet be a uſeful Foundation to thoſe who are deſigned for 
higher Studies. | | | 


Practical GRAMMAR of the EncLiiss 
, Toncus : Or, a Rational and Eaſy Introduction to Speaking and 
Writing ENGL 11S H Correctly and Properly ; peculiarly adapted to the 
Nature and Genius of the Language, and free from the hard and unneceſ- 
ſary Terms "of the Latin Rudiments. The whole treated of in expreſs 


viz, That f QUESTION and ANSWER. 
By WILLIAM LovcuToN, School-Maſter at Kenſington. 


Character and Recommendation of this little Book, extracted from the 
Republick of Letters, for September, 1734, pag. 194. | 


that have been made towards a Practical Englith Grammar, and aſſigns 
his Reaſons why they have been unſucceſsful, together with the Motives which 
induced him. to compile one; which it muſt be owned he has done in ſuch a 
Manner, as to render it the beſt of the Kind. His Rules are plain and eaſy, 
- Conciſe and clear; he has wholly laid afide the old Terms, and made uſe of ſuc 
as are more expreſſive of the ſeveral Parts of Speech; and the Way of Queſtion 
and Anſwer, which is purſued throughout the whole, renders it intelligthle to 
the youngeſt Capacities. | | | 
As I have been aſſured, that this Book has produced very good Effects where- 
ever it has obtained, I heartily wiſh it were more generally introduced into our 
Engliſh Schools, inſtead of ſome others of leſs Value, which are commonly uſed 
there; ſince it would give all thoſe, whoſe Education is confined to the learn- 
ing their Mother-Tongue, an adequate Notion of it, teach the Fair Sex to write 
more correctly than moſt of them have heretofore done, and expedite the Stu- 
dies of thoſe who are deſigned for the learned Languages, by furniſhing them 
with a proper Idea of the ſcveral Parts ef Grammar before their Entrance an 
the Latin Rudiments. , 


Volumes, beautifully printed in Folio. 
A GENERAL DICTIONARY, Hiſtorical and 


Critical; in which a new and accurate Tranflation of that of the cele- 
brated Mr. B.ATLE, wherein the Corrections and Obſervations printed in the late 
Paris Edition is included and interſpers'd with ſeveral thouſand Lives never 


land, diſtinguiſhed by their Rank, Actions, Learning, and other Accompliſh- 

ments. With Reflections on ſuch Paſſages of Mr. B. ATL E, as ſeem to favour 

Scepticiſm and the Manichee Syſtem. By the Rev. Mr. Jobn-Peter Bernard, the 
- ticles relating to Oriental Hiſtory by George Sale, Gent. Editor of the Alchoras. 

be publiſhed Monthly, till the whole is compleated. 


between the Temple Gates in Fleet Street, and fold at their Shop in Scarborough, 


In a neat Pocket Volume, beautifully printed on a good Paper 


Terms and familiar Style, and in the moſt natural and inſtructive Method, 


R. LOVGHTON in his Preface takes Notice of the ſeveral Attempts 


Now publiſhing with His 407% Royal Licenſe and Protection, in Eight 


before publiſhed. The whole containing the Hiſtory of the moſt illuſtrious 
Perſons of all Ages and Nations, particularly thoſe of Great Britain and Ire- 


Rev. Mr. Thomas '/irch, F. R. S. Mr. John Lockman, and other Hands, and the Ar- | 
NB. Four Volumes of this Work are already finiſhed, and the Remainder will 
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of Handling this important Subject, and 
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monſtrations of their Trath to be more in- 
telligible, than thy can find elſewhere, I 
Hude my End. 
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meddle with here, may be ſeen in the Table 
of the Contents. Logarithms, Compound 
Intereſt, and the Buſineſs of Arithmetical 


and Geometrical Progreſſionals I ſhall treat 
of elſewhere. 

I have, indeed, omitted ſome Things com- 
monly met with in Books of Arithmetic, con- 
cerning Operations in Addition, Subtractiog, 
Multiplication, and Diviſion of Whole 
Numbers, as alſo ſome Compendious Methods 
of managing ſome of them, it being more my 
preſent Defign to give the: Foundations - of 
theſe Operations, to demonſtrate the. \ Reaſon 
of every __ taken 1 in them. 


The: young Arithmetician, taught in this 
Way, will not only be alle to perform 
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Of AzrTumerrc. Chap. I. 


The laſt of which, tho? by itſelf it -ſignifies Nothing, 
yet when joined to the right Hand of any one or more 
of the aforeſaid Notes, Characters, or Figures, it in- 
creaſeth its Value Ten Times. 12 iy 
ARITRMETIc hath Two Parts, Notation (com- 
monly called Numeration) and Numeration (properly ſo 
called). 


Notation teaches how to deſcribe, or write down any 
Number by the aforeſaid Characters; or to read the 
Value of any Number already deſcribed or wrote down. 


Numeration teaches us to account by Numbers ; it con- 


fiſts of Four Parts, viz. Addition, Subtraction, Multi- 


plication, and Diviſion. . | 


But before I treat of theſe, I ſhall premiſe; That ſince 
there is no Number ſo great, but one or more Units 
may be added to it, the Variety of Numbers muſt be 
infinite ; and therefore the Pains of contriving diſtinct 
Names to each Number, or to:Keep them in Memory, 
= found, and to apply them to Uſe, mult alſo be in- 
95 ite. | | | 989 48 1 Arn {Sh 


1 


But now, to ſave this Labour of finding nem Words 


for each Acceſſion of Unity, by which the Numbers 
e might be named, the Sagacity of the Antients 


ath invented (or rather, the divine Indulgence hath 


ſhewn) a Method, never to be enough admired, by 
which they might deſign this infinite Variety of Num- 
bers by Terms or Names Finite in Number; and, in- 
deed, by a very few, as ſhall be ſhewn in the next 
Place. , 
To every one, then, of the Ten firſt and leaſt Num- 
bers they gave a Name, calling them One, Two, Three, 


Four, 'Froe, * Seven, Eight, Nine, Ten. * 
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After this, they rather numbered Tens than Units, 
wiz. One Ten, two Tens, three Tens, th to ten Tens; 
or (as they ſhorter ſpeak) Ten, Twenty, Thirty, Forty, 
Fifty, Sixty, Seventy, Eighty, Ninety, One Hundred ; 
for Twenty is the ſame as * Tens, Thirty as three Tens, 
Sc. and an Hundred is of the ſame Value with ten Tens, 
or One Hundred. | 


After they came to an Hundred, they rather number'd 
Hundreds, than Tens or Units, viz. One Hundred, two 
Hundreds, three Hundreds, 4, 5, 6, 7, 8, 9, 10 Hun- 
dreds, or ſhorter, an Hundred, two Hundred, three 
Hundred, &c. to a Thouſand ; for it's the ſame thing to 
ſay two Hundred, as two Hundreds, three Hundred, as 
three Hundreds, &c. and a Thouſand, as Ten Hundreds. 


But when they came to a Thouſand, they rather num- 

bered Thouſands, than Hundreds, Te ens, or Units, viæ. 
A Thouſand, two Thouſand, three. Thouſand ; or, one 
Thouſand, two T houſands, three Thouſands, Ec. to Ten 
Thouſands, Hundreds of Thouſands, T houſands of T hou- 
ſands, Tens of Thouſands of Thouſands, &c. ad Infi- 


nitum. 


Thus 'tis plain, that a very few Words are ſufficient 
to expreſs. Numbers in a manner infinite; for theſe 
Twekve Words, One, Two, Three, Four, Five, Six, 
Seven, Eight, Nine, Ten, a Hundred, a Thouſand, with 
their Conjugates, are ſufficient to expreſs A LL Numbers 
whatſoever. 151139" e | 


Theſe being premiſed, we ſhall, in the next Chapter, 
fully treat of the Notation of Numbers. | 


B 2 OY CHAP. 


* See my 
Writing-Book. 
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Oro (as has been already ſaid) teaches 
ws Nita how to deſcribe or write down any Number 
Parr by the forementioned Characters; and to read 
the Value of any Number already deſcribed or 
wrote down. 


But now the Notation of Numbers is not the ſame in 
ALI. Nations; for altho' all agree in this, viz. To de- 
ſcribe Numbers, for Brevity's ſake, by /ome Characters 
or other, yet different Nations have uſed different Me- 
thods of doing this: Thus for Inſtance, 'The * Hebrews, 
Greeks, and Romans, denoted Numbers by the Letters 
in their Alphabets, inſtead of our Characters : But hav- 
ing juſt mentioned this, I ſhall come at once to the Me- 
thod which is of greateſt Moment ; and herein are uſed 
the common numeral Figures before mentioned, which 
are, as has been ſhewn, Tex in Number, viz. o, 1, 2, 
3, 4, 5, 6, 7, 8, 9, whoſe Values we ſhall now at large 
explain. e 8 


The firſt (o) ſignifies Nought, or Nathing, and is 
commonly called a Cypher ; the other Nine fignify ſo 
many Numbers, viz. 1, One; 2, Two; 3, Three, Ec. 
as in the laſt Chapter; and theſe are the frf or pri- 
mary Values of them, viz. which they by themſelves 
ſignify ; for they have /econdary ones, which they aſſume, 
not when ſet by themſelves, but according to the Place 
where they are found; for as it is one thing to ſay two 
Angels, and another, two Mex ; ſo alſo, it is one thing 
to ſay two Units, and another, two Tens, or * 1 
reds ; 
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dreds; for altho in all theſe, the numbering Number, or 
Numerator be the ſame (viz. Two) yet the Thing num- 
bered, or Denominator, is not the ſame ; and this ſecond- 
ary Value of the Figure is occaſionally changed, accord- 
ing to the Place it poſſeſſes, or is found in. 


J — 
E25 K „„ 4 4 SEA, 


1 
N 2 9 


Thus, that Figure which, to the Right Hand is Firſt, 
numbers ſo many Units as its Value ſhews ; that in the 
Second, ſo many Tens; that in the Third, ſo many 
Hundreds ; that in the Fourth, ſo many T. bouſands ; that 
in the Fifth, ſo many Tens of Thouſands ; that in the 
Sixth, ſo many Hundreds of T houſands ; that in the Se- 
wventh, ſo many T houſands of J houſands, or, if you will, 
ſo many Millions ; the Eighth, ſo man Tens of Milli- 
ons; the Ninth, ſo many Hundreds of Millions ; the 
Tenth, ſo many 7 mo of Millions, or Thouſands of 


Thouſands of Thouſands, &c. every Place always in- 


creaſing the Value, by a continual decuple Proportion. 


Thus, then, the Number exhibited by theſe Cha- 


racters or Figures, 2684, is Two Thouſand, Six Hun- 


dred, Eighty-four, or Two Thouſands, Six Hundreds, 
Eight Tens, and Four Units ; This, I ſay, is called the 
ſecondary Value of Figures, becauſe it ariſes from the 
Seat or Place where the Figure is found. 


But now, theſe very Places (that they may be the 


better underſtood, eſpecially where there. be many of 


them) are uſually diſtinguiſhed into Periods, each Period 


conſiſting of Six Figures; and each Period again into 
balf Periods, or leſſer Periods, each. conſiſting of Three 
Figures ; and theſe Periods (eſpecially. where there are 


many of them, as in great Numbers) moſt Authors 


uſually diſtinguiſh, by placing Points over them, or by 
ſome other Way at Pleaſure, by which the Numbers 
may be more eaſily read. 3 0h 


Now the Hrſ greater Period denotes Units ; the Sa- 
cond, Millions; the Third, Millions of Millions; the 


Fourth, 


—— —— — 


ſeewer it be placed, ſignifies Nothing; 
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Furth, Millions of Millions of Millions, Oc. ſo that if 
the Learner rightly underſtand. how to read a Number 
of Six Figures, he may eaſily read any other Number 
whatſoever. Again, 


The F*r/t leſſer Period denotes alſo Units ; the Second, 
Thouſands; the Third, Thouſands of T houſands, or 
Millions, &c. ; for, in this Caſe, as one Place exceeds 
another in a decuple Proportion, ſo one Period exceeds 
another in a millecuple one ; thus, then, if the Learner 
can read a Number of Three Figures, he has, in effect, 
learn'd to read any other Number whatſoever. 


Thus, for Example, this Number, 5438912769, is 
thus read, Five Thouſand, Four Hundred, and Thirty- 
eight Millions, Nine Hundred and Twelve T houſand, 
Seven Hundred and Sixty-nine ; and after this Manner 
muſt we judge of all other Numbers, as well where a 


given or propoſed Number is to be wrote down, as where 


a Number, already wrote down, is to be read ; for in 
both theſe, the Reaſon is the ſame. 


Here Note, That the Cypher, altho by itſelf, where- 

for it is all one 
whether we ſay, no Units, or no Tens, or no Hundreds 
or u Thouſands, Ec. yet this Cypher is often of Neceſ- 
ſity made uſe of to fill a Place, ſo that all the Figures 


in Places above (or to the left Hand of) it, may ob- 


rain their proper Value : Thus for Inſtance, If in this 
Number, 5438012769, the Cypher placed in the Sixth 
Place (from the right Hand) be wanting, the next Figure 
8, would not be in the Seventh, bur in the Sixth Place, 
and therefore would not ſignify 8 Thouſands of Thou- 


fands, but 8 Hundred Thouſands ; The ſame muſt be 


judged of the remaining ones, viz. The Figure 3 would 
not be, as now, in the Eighth, but in the Seventh Place, 
and 4 in the Eighth, and 5 in the Ninth; and thus 
their Values would be Ten times leſs. 5g 


Thus 
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Thus again, 1 placed by itſelf, ſignifies One (becauſe 
it's in the Hire Place); 10, Ten (becauſe 1 is in the 
Second Place; for altho* the adjoined Cypher [o] by 
itſelf ſignifies Nothing, yet it cauſes that the Figure 1 
is now in the Second Place, which, without it, would 


&c. but if Cyphers are placed in the laſt Place (i. e. to 
the left Hand) they are of no uſe at all in whole Num- 
bers, at leaſt, there's no Neceſſity for them; for ooo, 
oor, or, and 1, all ſignify the ſame Thing, viz. One 
Unit ; ſometimes, indeed, for Neatneſs ſake, or that 
Numbers, perhaps, may be more readily added (eſpe- 
_ cially when you are employed with Numbers of different 

Denominations) Cyphers may be placed to the Jeft Hand, 
as in the following Example. 


1 
19 16 og 
3 380 
o8 o6 'o5 


But all tHe Cyphers /s plaved, in this, and al other 


Examples, fignify no more, than if they were wanting. 


| This may be ſufficient for explaining the ordinary or 
common Notation, or, as ſome call it, Numoration. 


But before I quit this Subject, I ſhall inſert the fol- 


lowing Table (grounded on what has been ſaid in this 


Chapter) for the Uſe of young Beginners. 


have been in the Hrſt) thus 100 ſignifies One Hundred, 


7 
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Tho' in the foregoing Table I have noted but 18 Fi- 
gures, yet from it, and what has been ſaid before, we 
may learn to value any other Number, how great ſo- 
ever ( tho' larger Numbers are very ſeldom met with 


in Practice) thus one Figure more to the left Hand 


in che Table, would have ſignified ſo many Tens of 


Millions of Millions, as there are Units in that Figure 


ſingly taken : 'Thus again, one Figure more would have 


been ſo many Hundreds of Millions of Millions, Ec. 
Thus the Value of the following Number, conſiſting of 


T birty Figures, viz. 
859590638476754729572356427236 


Will be Eight 8 thouſand, Five Hun- 
dred and Ninety Millions of Millions of Millions of Mil- 
lions; Six Hundred Thirty-eight Thouſand, Four Hun- 
dred Seventy-ſix Millions of Millions of Millions ; Seven 
Hundred Fifty-four Thouſand, Seven Hundred and 
Twenty-nine Millions of Millions; Five hundred Se- 


venty-two Thouſand, Three Hundred Fifty-fix Millions; 
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and DrvistoN in General. 


Chap. Il. Of Azxrrnmeric. 


Four Hundred Twenty- ſeven Thouſand, Two Hundred 
Thirty-ſix. 


Here indeed it muſt be owned, that by the foregoing 
ordinary Way of reading this Number, we can hardly 
have any clear Notion of it ; but by giving new and 
orderly Denominations, theſe, and many more Figures, 
if needful, may, perhaps, be more eaſily and diſtinctly 
read, and Ideas of them got more eaſily to ourſelves, 
and more plainly ſignified to others; as the following 
Example will evince. | | 


897643, 291678, 546789, 987654, 954321, 
Nonilions, Octilions, Septilions, Sextilions, Quinquillions, 
659863, 960543, 953267, 854986, 136598, 
Quadrillions, -Trillions, Billions, Millions, Units. 


But of this enough, and, may be, more than was 


Ee 


Before I enter upon the 3d Chapter, I will inſert 
ſome few Characters or Marks, which hereafter may 
more conveniently be uſed,” than the Yords they are 
made to ſignify ; and they are theſe that follow. 


a Added to. 

| Subtracted from. 
V Multiplied by. 
S | Divided by. 
Equal to. 


The next Chapter treats of NUME RATION, 
1. e. Of AppiIrrox, SUBTRACTION, MULTIPLICATION, 


This Character 


4x1 + 


CHAP. 


— — - 


C HA P. H. 


6 HESE Four Operations, Addition, Subtra- 
FW. Aion, Multiplication, and Diviſion, are in Re- 
ality but Two, viz. Addition and Snbtratfion ; 
The Sign of the former being, as above noted, 
+ ; and that of the latter —. Thus 3 + 4=1. (i. e. 
3 added to 4, is equal to 7) And 8—2==6. (i. e. 81elb 
2, is equal to 6) but now if you would have the Num- 
ber 4 not to be added only once to the Number 3, 
as in the foregoing Example of Addition, but ſuppoſe 
it to denote the Number of times, the Figure 3 is to 
be added to itſelf ( viz. 4 times) then ſuch ſort of Ad- 


LI 
NC. SH 


dition is called by tlie peculiar Name of Multiplication, 


whoſe Sign is, as before ſhewn, &: Thus 3 4 (i. e. 
3+3+3+3) =12. In like manner, if you would 
have the Number 2, not to be taken only once from 8 
(as in the foregoing Example of Subtraction) but ſup- 
poſe it to denote how often it can be taken from it, then 
this Sort of Subtraction is called by the peculiar Name 
of Diviſion, whoſe Sign is, as before ſhewn, + : Thus 
8 —2==4, or'thus, 2) 8 (4, of 2 4; i. e. it may be 
taken 4 times out of 8, or 8 — 2—2—2—2=0o. 


Here follow ſome uſeful Notes, and General Rules, to 


be carefully obſerved in Addition, Subtraction, Multi. 
plication, and Diviſion. | 
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Chap. III. Of AxITHMETIc. 


N 8. L 


Every Number may be faid to be compoſed of two 
Parts, one whereof may be called the Numerator, the 
other the Denominator ; This teaches WnarT is num- 


bered; The former, How OFTEN. 


Thus in the Number 1 717 Years ; Tears are the Things 


Numbered, or the Denominator, and 1717 the Thing 
Numbering, or the Numerator. 


NOT E II. 


BE COA USE this Denominator (viz. Nears) does not 


eſſentially belong to the Numerator 1717, (for 1717) will 


always ſignify 171), let the Things numbered be Tears, 
Hours, Minutes, or what elſe you pleaſe) I call it the 


Secondary Denominator. 


NOTE III. 


Bur now the Denominators, or Denominations of 


each Figure of the Numerator 1717, viz. Units, Tens, 


Hundreds, Thouſands : Theſe I call Primary Denomina- 


tors, becauſe theſe eſſentially belong to the Numerator ; 
for if they were changed, the Numerator itſelf muſt in- 
evitably be changed alſo. E 


GENERAL RV TLE I. 


PL Ack every Figure of the ſame Denomination (whe- 


ther Primary or Secondary) directly under each other: 


Thus, in Primary Denominations, place Units under Units, 
Tens under Tens, Sc. Again, in Secondary ones, place, 
for Inſtance, Tears under Tears, Hours under Hours, Ec. 

y ö . | EEE. 7 
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Pounds under Pounds, Shillings under Shillings, Ec. not 
that there is an abſolute Neceſſity for this, but tis done 
for the greater Regularity and Eaſe in working. 


GENAA A1 RU IL E II. 


RESsOLVE the particular Sum of every Denomina- 
tion (as well Secondary as Primary) into as many of 
the next ſuperior Denominations, as it can be re- 
ſolved into: Thus, 24 Units may be reſolved into 2 
Tens and 4 Units; 3o Pence into 2 Shillings and 6 
Pence, E9c. each to be put down ſeparately in their 
proper Places, according to the Firſt Rule: This not 
out of an abſolute Neceſſity, but becauſe tis the more 
regular and eaſy Way. 


Since it is abſolutely neceſſary to the right obſerving 


the Second General Rule foregoing, that the Learner 


know exactly the Ratio or Proportion, according to 
which the various Denominations of Things (at leaſt 
of thoſe for our preſent Purpoſe) proceed : I have there- 


fore, in the APPENDIX, placed ſeveral Tables 


very uſeful to that End, which may be applied to on 
Occaſion. 


Before I end this Chapter, the young Arithmetician 
may be told, in order to his better underſtanding the 
Theory of Addition, and its following Rules, that in 
Arithmetick, as well as Geometry, and other Diſciplines, 
certain ſelf-evident Principles, muſt be of Neceſſity 
granted, by Help of which, other Things may be 
proved ; which Principles, are ſuch as no-body can deny 
or doubt their Truth, if only the bare Words be under- 
ſtood : Of this kind are thoſe Axlous or common Notes, 
which are premiſed in the Elements of Eucirp, moſt of 
thoſe being as applicable to Arithmetick, as they are to 
Geometry : Nor, indeed, are they propoſed by Evucriip as 
applicable to Corporeal Magnitudes only, but ſuch as may 
be applied, as Occaſion ſerves, to any other Quantities : 

e From 
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From them, then, I'll take what may ſerve my preſent 


Purpoſe, and they are theſe that follow. 


„ 


I. TRTNasSs equal to the ſame Thing, or to equal 
Things, are equal to one another. 


II. If equal Things be added to equal Things, or to 
one and the ſame Thing, the I holes will be equal to one 
another. 


III. If from equal Things be taken away equal Things, 
or one and the ſame Thing, the Remainders will be equal 
to one another. | 


IV. If to unequal 'Things equal 'Things or one and the 
ſame Thing, be added, the holes will be unequal. 


V. If from . fy hings equal 'Things, or one and 
the /ame Thing, be taken away, the Remainders will be 
unequal. 


VI. Things which are double to the ſame Thing, or 
to equal Things, are equal one to another: Underſtand 
the ſame of Triple, Quadruple, Ec. | 


VII. 'Things which are the Halfs of one and the ſame 
Thing, or of equal Things, are equal the one to the 


- | 
VIII. Every IM hole is greater than its Part. 


IX. Every N hole is equal to all its Parts taken to- 
gether. FIC 


Theſe Axioms or. Maxims bein granted, 1 may pro- 


cecd directly to the Explanation of Appition. 
| CHAP. 


other: Conceive the ſame of Subtriple, Subquadruple, 


13 
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SD DITION collects Numbers (Numerators) 
of the /ame Denomination, into one Sum or 
Aggregate. 


Firſt, Place the Numbers to be added, according to 
the iſt General Rule, after which, you may proceed to 
their Addition ; remembering, in Numbers of the ſame 
ſecondary Denomination, for every Ten in the Units Row, 
to carry One to the Row of - ba and for every Ter 


(in Value really 100) in the Row of Tens, to carry One 


to the Row of Hundreds; and for every Ten (in Value 
really 1000) in the Row of Hundreds, to carry One to 
the Row of Thouſands, Sc. 


And in Numbers of different ſecondary Denomina- 
tions ; for Inſtance, Pounds, Shillings, Pence, and Far- 
things; remembcring, for every Fur in the Row of 
Farthings, to carry One to the Pence Row ; and for eve- 


ry Twelve Pence in the Pence Row, to carry One to the 


Shillings ; and for every Twenty Shillings in the Shillings 
Row, to carry One to the Pounds; according to the 2d 
General Rule. | | 


RAMP ESS: 


To 4986 T0 590867659875 
Add 979 Add 900986983989 


1 — — 


Total 5965 Total 1491854643864 
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Chap. IV. Of AR ITNME TIC. 15˙ 
Add theſe Numbers together, viz. 26, 984, 5618, 
98765. 2 err CELE. 
26 
987 
$ 6 1-8- 
ö 
TI ͤ——— 45. 6 


Add 1.6 18 9, J. 5 14 63, 4 14 94, and J. 3 0 9 f, 
into one Sum. | | 


B 
6 18 9 
5 14 „64 
F 4 14 O94 


3 ©0 09 * 


— . / 7 
Total 6 - = ON 10 1 72 2 2 
. 1 nd | + 
After the ſame Manner muſt we proceed in other 44 „ £18 
ditions, let the Quantities, or Things to be added, be 2 
what they will; the Difference being only this, viz. F 
That in ſome Caſes, more Units, and in others, fewer, 
are = one Unit of the next. ſuperior Denomination ; but 
this, the forementioned Tables in the APPENDIX 
ſhew at large; there can therefore be no need of any 
farther Directions as to this Matter. | 


„ 6. 
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Years M. W. D. 
F i een 2863-70 eee e 
598 oo 2 5 19 46 19 
„F 574. og 38 26 
2 eee 

32 
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Leag. Mil. Yards. Feet Inch. Sig. Q F< 
2 1759 11 120 9 $56 
1 986 10 2 19 36 46 
99 8097 9 4 18 og 37 
2 789 8 2 13 1 89 


1287 I 91 


d vO m0 


2 Tit t 482 


Troy Weight. Averdup. Weight. 
Lib. Oz. dwt. Gr. Tuns Hun. Q. P. Oz. 
"RS "> 12-29 23 . 
126 og 18 22 . 
29 10 17. Iv VV 
14 7 19 23 e 
16 11 F 


Thus much for the Addition of Numbers of the ſame 


Denomination. 


But now, Numbers of different Denominations are not 
collected into one Sum, i. e. are not added properly, but 
rather connected by the intermediate Sign either ex- 
preſſed or underſtood: T hus, 


12 Shillings 23 Minutes 6 Angels 
10 Pence 15 Seconds 5 Men, Oc. 


5 5 A M. 
12 P10 23+15 6+5 


Except the different Denominations be firſt reduced 
into one and the /ame Denomination, thus 15. + 2d. 
(reducing the Shilling into 12 Pence) the Sum is 14. 
Pence ; but how theſe Reductions are to be made, ſhall 


be ſhewn i in the 8th Chapter of this Treatiſe. 


The Reaſon of this Rule of Audition, is anden 
evident from the gth Ax TOM. 


The 


Of AAITIHNAETIc. Chap. IV. 


Chap. IV. Of ArxtTHMETIC. 17 


e 
r CREST. —/" 
INES GERT, TS 

"> REI 


The moſt certain Proof of Appirtion is by S v R- 


1 TRACTION, AS ſhall be ſhewn hereafter, though the 
1 Methods commonly taught, are by Addition; ſuch are 
7 theſe following, Repeat the Operation of Additign in a 
I retrograde or inverted Order, and if the Sum Total fo 
1 found, agree with the former, you have good Reaſon 


to believe it true; or part the given Numbers into Tivo 
Parcels (or more if you pleaſe) then add up each Parcel 
by itſelf, and if the particular Sums, ſo found, added 
together, be = the Sum Total firſt found, then you 
have good Reaſon to believe you are true ; but, if not, 
Care muſt be taken to diſcover and correct the Error. 


EXAMPLES 


& 
985 1 
463 4630 
987 „ 
296 296 
51 799 
789 789 
649 6496 ©5999 
578 578 
oo! pol | 
54 54 
J 398 3986 28330 
979 979 
8120 8120 8120 
7135 
8120 
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To entertain the young Arithmetician, the foregoing 
Precepts may be applied to common Uſes in the follow- 
ing, and ſuch-like Queſtions. 


—— — 


QUESTIONS. 


I. A Merchant has 5 Debtors, A, B, C, D, E; 
[ A owes him J. 199 15 O4; B, J. 68 13 or; C, 
| 1.420 oo 1o;; D, 1.48 og 11;; and E, /.419 oo oo; 
| What is due in all to this Merchant? 

N 


* , a A oY = . —— 

* . SOL AY PEA — FAR fea 5 ? > 3 PPS * X 
8 2 8 weld x Bann Ny > y q 4 "6, 2 W SL - 8 2 * 
2 . > 4 n S a n + 0 : 

„„ Ot ante A ta Pao oo 2 . on N  RERS ED 
a x K 1 J . ve * Fe," — 7 A 
* was 4 . 5 a * I _ * * 9 ** * 1 
. +41 e 1 ht $6.6 * os IS So SOR, N „ 1 bs 


„ nga i AE a SET ; "Re 
, 8 Er 2 
PONENT 28 wr, n n 
e * 8 * 4 2 7 > Ps * 
* . : 
1 


p 8 
82 FRA 


22 
DE. 


Anſwer. 1.1156. 


[i | 
| II. What Sum is that from which, if you take 
j 1.468 11 42, there ſhall remain J. 40 19 1143? 


Xa, a” LETT N 


þ | Anſwer. J. 509 11 o4. 


III. The Moon runs thro' the Zodiack in 354 Days, 
8 Hours, 48 Minutes (which is the Lunar Year) and is 
10 Days, 21 Hours, x Minute, ſooner than the Sun; 
what then is the Length of the Solar Year? or, In what 
Time does the Sun run through the Zodiack ? 
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Anſwer. 36 5 Days, 5 Hours, 49 Minutes. 


r 


IV. What's the Number of Days between the iſt of 
Auguſt 1714, and the gth of December 1715, firſt and 
laſt Days included ? 
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5 To anſwer this, and ſuch-like Queſtions, See 2d Note, 3 
|} under Tab. 2. in the APPENDIX. 1 


See alſo more Queſtions in the APP EN DIX. 


I now proceed to the Explanation of Subrraction. 1 
| | | | "® H A P. 38 
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UBTR ACTION takes Numbers (Numera- 
tors) of the ſame Denomination from each other; 
the Number remaining after Subtraction, ſhew- 
ing the Difference of the given Quantities, or 
the Exceſs of the greater Quantity above the leſs. 


Here, as in Addition, Care muſt be taken truly to 
place the Numbers to be ſubtracted from each other, 
according to our 1ſt General Rule; this being done, 
begin with the Figure next your right Hand (not out of 
Neceſſity, but Conveniency) and ſubtract the under Sum 
from the upper, and ſet down the Remainder. 


EXAMPLES. 
J. J 1 


From 5987 . From 56798 15 or 
E % © a3; < Take 35686 14 og + 
Rem 2, n Rem. 21112 ont 04 


But if it happens, that any Figure of the Number to 
be ſubtracted from the other, be greater than the Figure 
(placed over it) from which it ſhould be taken, then 
the Figure ſo ſet over, muſt be increaſed, by borrowing 
One from the next ſuperior Denomination. Qs 


Thus, in the following Example, I can't take ꝙ from 
6, therefore I borrow 1 (in Value 10) from the next 
ok D 2 .-*., _— 
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Row, and add it to 6, which makes it 16, by which 
Means I am enabled to take 9 from it, and the Remain- 
der is 7; but now we muſt take care that the next Fi- 

re in the Number I am to ſubtract from, muſt be 


ſuppoſed to be Jeſs by One than it was before I borrow'd 


from it (or, which is the ſame thing in effect, tho not 
ſo eaſy to the Learner) the Figure next to be taken 
from it, muſt be ſuppoſed to be encreaſed by an Unit, 
that Figure you are to take it from, remaining unaltered : 
Thus then, in the ſame Example, I go on, and either 
fay, 7 from 7 and there remains o; or, 1 and 7 is 8 
from 8, and there remains o. 


4986 
3679 


— — 


| Remainder - 1307 


Thus again, in the following Example, I can't take 
2 Farthings from 1 Farthing, I therefore borrow 1 


Penny (in Vale 4. Farthings) from the next, viz. the 


Pence Row, and add them to 1, which makes it 5, then 
I can take 2 from 5, the Remainder being 3; then I go 
on and fay, 9 Pence frem 6 Pence I can't, but, borrow- 
ing 1 Shilling (or 12 Pence, from the R ow of Shillings) 
9 from 18 and there remains 9; or, which comes to the 
{ame thing, 10 from 7 I can't, but 10 from 19 ( bor- 
rowing a Shilling) and there remains 9: Then going on, 
I fay, 15 from 13 I can't, but, borrowing 1 Found (or 
20 Shillngs) 15 from 33, and there remains 18; or, 


which is the ſame thing, 16 from 14 1 can't, but 16 
from 34, and there remains alſo 18; then 6 from 8, 


or 7 from 9, and there remains 2; and 1 from 4, 
there remains 3; and laſtly, 3 from 5 and there re- 


mains 2 ; ſo that after J 316 15 og is ſubtracted from. 
J. 549 14 O, the Remainder is J. 232 18 093. 
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140 $i. 
From 349 14 f 
Take 316 15 9! 


Rem. 232 18 o9 2 


After the fame Manner muſt we proceed in other Sub- 


tractions, let the Quantities or Things to be ſubtracted 


be what they will, the Difference being only this, viz. 
That in /ome Caſes more Units, and in others, fewer, are 
—= One Unit of the next ſuperior Denomination : Here 
can therefore be no need of any farther Directions. 


Thus much for the Subtraction of Numbers of the 
/ame Denomination. 


But now Subtraction does not ſo much take Numbers 
of different Denominations from each other, as it ſhews, 
by the intermediate Sign —, that they are to be fo 
taken : Thus, | 


12 Shillings 223 Minutes 
10 Pence . 15 Seconds 


nba 5 rf 
I2— T0 | 23 — 15 


Except the different Denominations be firſt reduced 
into ove and the ſame Denomination ; Thus, 12 s. re- 
duced into Pence, are 144 d. then 10 d. taken from 144 d. 


leaves 134 d. or, 11s. 24. But how theſe Reductions 


are to be made, ſhall be ſhewn in the VIIIth Chapter of 
this Treatiſe. 


But now, in every. Subtraction actually to be per- 
formed, we muſt note, that the Quantity 0 be ſub- 
tracted, ought to be Jeſs (ar leaſt not bigger) than the 
Quantity it is to be taken from : for it is impoſſible to 

take a greater Quantity from a leſs ( ſince the Part can- 
| i | | not 


8 


- 
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not be greater, nor ſo great, as the II hole): Thus, for 
Example, it is impoſſible to ſubtract 8 from 5. 


But now, tho this, in itſelf, be impoſſible, yet it is 
often required to be done amongſt Arithmeticians, eſpe- 
cially amongſt Algebraiſts, as a thing poſſible ; for they 
ſuppoſe (beſides real ones) certain imaginary Quantities, 
leſs. than nothing, which they call Negative Quantities : 4 
And as (for Diſtinction's ſake, where it is needful) to 2 

true Quantities (which they call poſitive or affirmative 
ones) they prefix this Character, +, the Sign of 
ApprrioN or AFFIRMATION ; fo, to imaginary or nega- 
tive Quantities, they prefix this Character, —, the Sign 
of SUBTRACTION or NEGATION. 32 


5 


” * . * - — 
8 e SN Se 6 2 - 81 8 Ms ef Sos ST «E810 Þ&'s x 1 a4 
Ws 3 Ws. $a . I 8 EF. P 1 k : R 3 

BI, e 1 $ ee do 12 * 8 5 2 1 G A 3 8 
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Thus, for Example, if 8 be to be taken from 5, 
they ſay, there remains — 3, or a Quantity /e/s than 
nothing, by the Number Three : Which may be far- 
ther explained, thus, | 


He that hath 5 (ſuppoſe Shillings) and owes 8 5. is 
{aid to have — 3s. 1. e. 3s. leſs than nothing; or (what 
is the ſame thing) to owe 35. | 


Nor are theſe negative Quantities introduced without 
very great Advantage by Arithmeticians (alſo by Geo- 
metricians, and other Marhematicians)as might be ſhewn, 
was this a proper Place. But, to go on, 


The Reaſon of this Rule of SuBTR Action (whether 
we begin at the left Hand, or the right) is ſufficiently 
evident from the gth Ax1om, viz. The V bole is = all 
its Parts taken together : Thus, the Subtraction of all 
the Particulars, is equivalent to the Subtraction of the 
Il/hole SuBDucExD, or Number to be ſubtracted. 


In the laſt Chapter it was ſaid, That the moſt certain 
Proof of Appirion is by SUBTRACTION ; the Method 
may now be taught, and is as follows. 

| "36" go" Having 


. 
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Having added, ſuppoſe, 10]. Numbers together, if 
one of them be ſubtracted from the Sum, and the Re- 
mainder be = the other, the Addition is right. Again, 


If you have added divers Numbers together, if any 
one of them be ſubtracted out of the Sum total, and the 
Remainder be =. all the reſt (added together); or if 
the Sum of all but one be ſubtracted out of the Total, 
and the Remainder be = the Number left, then your 
Addition ts right. | 


Here follow ſome Examples, which, at the ſame time 
as they will explain to you this Method of proving what 


you have before done in Apprtion, may alſo ſerve for 


your farther Practice in SUBTRACTION. 
| — 


From | 5965 1491854643864 
Take 976 590867659875 
Rem. 4989 go0986983959 
Dot AN bebe 
From 105456 20 08 Focke 
Take 98765 11 
Rem. 6691 24 % 18.00 
acl: Vearss M. W. D. H. M. 8. 
From 2740 10 3 ag T4 40 " 
Take das to 3. 0. 03.- 14 41 Int 
Rem. 1417 12: 3 6 23 39 359 
Lean. M._ Y. BF. I. 3 5 
From. 1220 1 913 2 2 5 41 2-04 31 
Take 663 1 913 2 3 922. 52 
Rem. 563 2 1759 2 11 1 28 58 59 
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Awerdup. Weight. 
gn 0. 

3 -03= D. 66 of 

2 .Q&  ©- 06-06 


19 3 27 15 


Troy Weight. 

Lib. Oz. adm. Gr. 
From 174 o4 16 15 
Take 161 o4 16 16 


The Demonſtration of this Proceſs, and all others of 
the like Nature, depends (as will eaſily be ſeen) on the 


IXth Axiom. 


But now, though this Proof be the moſt certain, yet 
ſince it may paſſibiy be more tedious than the firf Opera- 
tion itſelf; perhaps it may be better for the young 


| Arithmetician (to whom chiefly, if not only, theſe, or 


any other Proofs, are nee,) in its Stead, to repeat 
the Operation of Addition, eſpecially if he do it in a 
retrograde or inverted Order, as was ſhewn in the laſt 


Chapter. 


From the forementioned IXth Axiom, is alſo natu- 
Tg deduced a Method of proving SuBTRACTION : *Tis 
as follows, 


Add the leſſer Number and the Remainder together, 


and if the Sum of theſe two ( here called Parts) be = 
the bigger, or that from which the leſſer was taken 


(which is here called the . hole then the Work is 
right; if not, Care muſt be taken to diſcover and cor- 


rect the Error. ITE; 
EXAMPLES. 

| 8 
From 4986 549 14 075% 
Take 3679 316 15 09 
Rem. 130% 233 18 09 5. 


Proof 4986 549 14 O7s 
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Now, by theſe Reciprocal Proofs, the young Arith- 
metician may eaſily, and uſefully enough, ſee that 
AppriTIoN is, as it were, the“ Geneſis of that, whereof * Tisens, a 
SUBTRACTION is the + Analyſis : Or, That what Appli- Tye, fio. 
TION Creates or dees, SUBTRACTION reſolves or undoes. + *Ardavar, 
ab eve, re, & 


QUESTIONS. vdo, ſolyo. 


I. A Merchant had 5 Debtors, A, B, C, D, and E; 
which together owe him J. 1156; B, C, D, and E, toge- 
ther owe him J. 73): What is A's Debt? 


Anſwer. J. 419. | 
II. What Sum is that to which, if I add /.4o 19 113, 
the Sum will be J 5og 11 4? 
Anſwer. 1.468 19 41. 
IH. The Sun runs through the Zodiack in 365 Days, 


5 Hours, 49 Minutes; The Moon in 354 Days 8 Hours 
48 Minutes: What is the Difference of each Period? 


Anſwer. 10 Days, 21 Hours, 1 Minute. 

IV. The Sum of 2 Numbers is 1964, and the leſſer 
of them is 856: What is the greater? 
Anſwer. 1108. 


V. 'Two Perſons are of different Ages; the elder of 
them, A, is 95 Years and 5 Months, and the Difference 
of their Ages is 32 Years and 6 Months: What is B's 


Age? 
Anſwer. 62 Years 11 Months. 
Lee more Queſtions in the APPENDI X; 


I now proceed to the Explanation of Multiplication. 


E CHAP. 


CHAT; YL 


O MurTiery, is to find a Number which may 
contain a 6LVEN Number as often as tis re- 
quired. 


As, if it be ſought what Number will contain a given 


Number, twice, thrice, four times, twenty times, an bun- 
dred times, or a thouſand times, &c. MuLTipLicaTioN 
teaches to find this Number. | 


That Number, whoſe Double, Triple, Quadruple, 
&c. is ſought, is called the Mutiplicand. 


That Number which ſhews how often the Number 
ſought muſt contain the Multiplicand, is called the My}- 
riplier. | 

Both of theſe, wiz. Multiplicand and Multiplier, are 
called Factors. ih 


Laſtly, The Number ſought is called the Fa or 
Product. 


Thus, if 10 * by 2 be = 20, 10 will be the Multi- 
plicand, 2 the Multiplier (both called Factors) and 20 
the Fact or Product. | | 


Though it is all one which of the two given Numbers 


we make the Multiplicand, and which the Multiplier, 
the Product, either Way, being the ſame ; for three 
times four, is the ſame as four times three ; twelve being 


. 


produced 


8 e — * * 1 1 
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produced either Way, i. e. 4X3 =3 *x4 =12: The 
{ame in others. 


; The forementioned Terms being underſtood, the fol- 
4 lowing Definition of Multiplication may, without much 
*} Difficulty, be underſtood. | 


Mur.TIPLICATION finds a Number which contains the 
Multiplicand, as often as the Multiplier contains an Unit. 


Hence is manifeſt what was faid at the Beginning of 
4 Chap. III. viz. That Mul TieLicaTtioN (at leaſt 
3 frtriftly taken) is ſcarcely any thing elſe but a manifold 
; AppiTron, or a Compendium of Appition; for it is 
the ſame thing to triple, or to multiply by 3, as to ſet 
down the Quantity three times, and add them; the Pro- 
duct of that Multiplication being the ſame as the Ag gre- 
gate of this Addition: 


= Thus, 2X2=2 +2. 2x3=2+2+2 2x4 
=2T2T2T2, &. 


Where, by the Way, you may note, 'That the Num- 
ber 2, whether it be added to, or multiplied by itſelf, is 
increaſed alike, i. e. 2+ 2=2 x2, which happens only 
in this Number 2. 


| You may alſo, by the Way, note, That the Product, 
or Number produced by Multiplication, is often called a 
Rectangle, or Plane, or Plain Number, a ME TAPRHOR 
borrowed from Geometriciaus, where, from multiplying 
a Length into a Breadth, is gained a Plane, or the Area, 
or Content of a Rectangle, or right-angled Parallelogram. 
But, to return; | 


— Having now, may be, more than enough explained 
the Nature of Multiplication, it now remains to ſhew 
bow to multiply. | 


E 2 And 
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And here, firſt, let us note, That Mur TrrPLICATION 
is exerciſed or imployed either in /imple Numbers (1 
mean in Numbers exprefſed by one Figure) or in com- 
pound Numbers, i. e. ſuch as are expreſſed by more Fi- 
gures than one. 


As to what relates to the Multiplication of ſimple 
Numbers, we muſt be obliged to our Memory, or to 
the Principles of Apprtion, until Uſe and Exerciſe 
ſhall have made it familiar : 'Thus, if any one knows not 
what 3 times 3 is, or 5 times 7, he may add 3 threes, 
or 5 ſewens together; the ſame in others: For, as I juſt 


before have ſnewn, 3 +3T 3=3xX3; and y + n+ 


TY M;, i e. to gain the deſired Product, 


the Multiplicand muſt be ſo often added to itſelf, as an 


Unit is contained in the Multiplier. 


But, leſt theſe Additions ſhould appear tireſome to 


the young Arithmetician, a TABLE may be at once, by 
the ſame Method, made ; which Table is. uſually ap- 
plied to on theſe Accounts, and which, at Sight, gives 
the Products of any two ſimple Numbers. 


The TABEE. 
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I now proceed to ſnew how to multiply compound Num- 
bers, when the Multiplier is a SrMyLE Number. 


EXAMPLE. 


Suppoſe the Number 3421 be to be doubled, or mul- 
tiplied by 2. 


Under the Multiplicand 3421 (which, not out of Ne- 
ceſſity, as has been already ſaid, but out of Conveni- 
ency, is generally choſe, as here, the big geſt of the two 
given Numbers) place the Multiplier 2, and (drawing 
a Line) under each of the Figures of the Multiplicand, 
place its Double (becauſe the Multiplier is 2). 


2 ai id 02 Mp 

ts 4 nt os Std x xt 

1 "Wt 8 2 3 2 
X * 4 1 


> Thus the Double of one Unit, are two Units ; the 
Double of two Tens, are four Tens, or Forty; the Dou- 
> ble of four Hundreds, are eight Hundreds; the Double 
of three Thouſands, are fix T houſands. 


4 I + 
f a 3 : ; 
* "the, — 
"2 6 4 2 2 1 
; 3 : | 
1 a 
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800 
6000 
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6842 


8 
r 


3 FATE A 
5 5 . * 2 4 „ 5 4 1 5 4 E 9 r 

* T W c 

9 ; r 2 95 Ss a $22. os a Cr hg” TY IE, Bs 

3 RE" + 97 * 1 4 5 © 7 8 


Which Numbers collected into one Sum, vig. 6842, 
are double the whole Multiplicand 3421 ; for, ſince 
all the Parts taken together, are = the ¶ hole, therefore 

all the Parts, twice taken, will be = the Whole twice 


taken, i. e. the Double of all the Parts, will be = the 
Double of the I hole. 
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Which Demonſtration ( mutatis mutandis) is of the 
fame Force, if applied to the Triple, Quadruple, Quin- 
tuple, or any other Multiple. 


Again, If the ſame Number, 3421, be to be multi- 
plied by 8, all the Figures of the Multiplicand muſt be 
octupled, or taken 8 times; and each of their Octuples 
muſt be ſubſcribed in their Places, and then collected 
into one Sum, Regard being had to their Places: Thus, 


1 Unit octupled, gives 8 Units; 2 Tens oct᷑upled, give 

16 Tens; 4 Hundreds, 32 Hundreds; and 3 Thouſands, 

24 Thouſands; which being collected into one Sum by 

Avprtion, you gain the Octuple of the whole Multi- 
plicand, viz. 27368 = 3421 & 8, as is manifeſt; 


——— —— — 
* 


| 3421 
| | 8 
oo 8 
| 160 
| 3200 
24000 


—— — 


27368 


Thus you ſee that the particular Multiples of each 
Figure, may be placed in ſo many different Lines; or 
rather, in wo Lines; thus, 
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For, ſo long as this is in both taken care of, viz. To 
place each Figure in its proper Place or Degree, it mat- 
ters not whether you make 7wo Lines or more ; the ſame 
Sum being either way gained. 


But now, for the greater Advantage and Expedition 
in working, the Sams Product or Sum of Addition may 
be found by a running Work of Multiplication (though, 
for Clearneſs ſake, the foregoing Method was firſt in- 
ſerted ). 8 


Thus in the foregoing Example, 


After 8 (viz. the Octuple of the Figure 1) is placed 
in the Unit's Place, the next is 16 Tens (viz. the Octu- 
ple of two Tens) 6 of which being put in the Place of 
Tens, for the other 10 'Tens reſerve 1 Hundred; then 8 
times 4 Hundred is 32 Hundred, to which the 1 Hun- 
dred ( reſerved ) muſt be added, which makes 33 Hun- 
dred, 3 of which being put in the Hundreds Place ; for 
the other 30 Hundred, reſerve 3 Thouſand ; but if to 
theſe 3 Thouſand 24 Thouſand be added (viz. 8 times 
3 Thouſand) you will have 27 Thouſand to be ſet down 
in their proper Places, as in the annex'd Example. 


3421 
8 


27368 


Thus has been enough (I believe) taught how to pro- 
ceed in multiplying compound Numbers, when the Mul- 
tiplier is a ſimple or ſingle Number. 


But, if not only the Multipliccnd, but alſo the Mul- 
tiplier be a compound Number, the /ame Operation as be- 
fore, muſt be repeated as often as there are Figures of 
the Multiplier. — _ 
| 7 


32 
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'The Numbers ſo found (having due Regard. to their 
Places) muſt be collected into one Sum by Addition. 


N 

If the ſame Number 3421 be to be multiplied by 28, 
after you have ſubſcribed 8 times the whole Multiplicaud 
(found by the Method juſt before taught) you muſt 
alſo ſubſcribe 20 times the Multiplicand (viz. 68420) 
or (for the greater Eaſe in working) the Double & the 


Multiplicand ( found as taught above ) ſo that its firſt 


Figure to the Right Hand be put in the Place of Tens; 
its ext in the Place of Hundreds, &c. or by adding a 
Cypher to the Right Hand of this Double 6842, you 
will have ten times its Double, that is, twenty times the 
whole Multiplicand ; which added to 8 times the ſame 
Multiplicand before found, you will have 28 times the 

hole Multiplicand.; as is manifeſt, viz. 95788 = 3421 
X 28. N 


3421 
28 


275368 
6842 


95788 


In like Manner muſt you do in others, be the Num- 
ber of Figures in the Multiplier what they will. 


More Examples may be as follow, 
56783 59832 
398 907 


4.54264 Aan 
511047 3384880 
170349 tus 
| — 54267624 

22599634 
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fessor = 01x 89837 " 
34086 X04 9070 
522392585 e l, 
348261720 1165 (20125711 GRSUF330 
43532718 e 1 


75 ů —— 


7374218085 
470902084698 


4 But if there be Cyphers at the End of either Multi- 
1 plicand or Multiplier, or both, you may multiply the 
1 remaining Figures (as has been already ſhewn) and to 
E. the right Hand of that Product, put ſo many Cyphers 
EZ as there are Cyphers at the right Hand of either Multi- 

plier or Multiplicand, or both; as in the following Ex- 

amples, e | 
5968000 5683 
6 9000 


— 


35 808000 351147000 
N 9763 8000 

4670000 
68 3466 


585828 
39052 


45596946 0000000 


Again, If you are required to multiply any Number 

y 10, 100, 1000, 10000, c. you need only annex 
the Cyphers of the Multiplier, to the right Hand the 
Figures of the Multiplicand, and the Thing is done. 


E Thus, 
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Thus, 869 X 10 = 8690, 636 α 10 636000, 
586 X 100 = 78600, 895 x Ioo00 = 8950000, Oc. 


2 


But now, Numbers whoſe Denominations are dife- 
rent (of which Sort are to be eſteemed Numbers only 
of ſecondary Penominations) can't be otherwiſe multiplied 


than by the intermediate Sign x, either expreſſed or un- 


derſtood. 


Thus, if 4 Feet be to be multiplied by 2 Inches, the 
Product will be 4 Feet x 2 Inches. | 


Though, if theſe be firſt reduced into the FED Name, 
they alſo may be multiplied by each other. 


Thus (4 Feet 4.6.) 48 Inches x 2 Inches = 96 Inches, 
i. e. 48 Inches x 2 = * Inches. 


* 


Again, altho' the primary Denominations of N aire 
are different amongſt themſelves (v. g. Tens DirrexENT 
ROM Hundreds, whence, in Apprriox, Tens and Hun- 
dreds can't be 'AvpeD together) yet At: F them, as 
they are Denominators of Units (for v. g. Tens are Tens 
of Units; Hundreds, Hundreds ef Units, &c.) are to be 


accounted alike ; and therefore may, all of them, be 


MuLTIPLY D by each other ; for Inſtance, Not only 
Tens by Tens, Hundreds * Hundreds, but alſo Tens ” 
Hundreds, &c. 


And for the like Reaſon. in Baume! FRACTIONSs, 


and alſo in Vulgar- ones, not only .Tenths by Tenths, 


Hundredths by Hundredths (&.) Thirds by Thirds, 


Fourths, by Fourths ( &c.). are multiply d, gi alſo 
Tenths by Hundredths (&c.) Thirds by Fourths (&c.) 
wiz. As they are All ſuppofed to be Parts of the * 


UnirT or T urNo, and therefore Homonimous. 
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On the contrary, if (v. g.) 3 fourths be accounted, 
Parts of a SHILLING, and 2 thirds, Parts of a PENNY, 
they can't be multiplied together; for as 3 5. x 2 d. makes 
6, not EITHER Shillings or Pence; ſo, for the like Rea- 
ſon, 3 fourths of a SHiLLIiNG X 2 thirds of a PENN, 
make not 6 7welftbs EIT HER of a Shilling or a Peuny, 


" Before I proceed to the Proor of Myltiplication, the 
1 Learner may here uſefully enough obſerve, that Evezx vr 
Multiplier is really to be eſteemed an ab/o/ute Number, 
1. e. of no ſecondary Denomination ; for it is manifeſt, that 
4 the only Buſineſs of the Multiplier, is to number the Times: 
1 the Multiplicand is to be added to itſelf; but to Numera-.:-.H 
; tion, or Numbering, no ſecondary Denomination has the 
leaſt Regard. 

Hence, he that multiplies 4 Feet by 2 Feet, does no 
b more than multiply 4 Feet by the Number 2; and thus 
9 the Product, viz. 8 Feet, is only the Aggregate of the 

Multiplicand 4 Feet + 4. Feet; thus again, 45. X 25. 
is no more than 4 s. x the Number 2, Sc. Pr” 


Thus is the Reaſon plain, why * Homogenea} Num- . "Oweree, 
bers may be multiplied together, but f Heterogeneal ones 1 * 2 5 
23 ut; for Inſtance, 4 Feet x 2 Feet = 8 Feet; but 4 Feet Te” 
3 * 2 Inches, are = 8 neither Feet nor Inches, c. FIG 
# Thus, if to both Factors be put the /ame ſecondary Deno- W 
: mination, then Multiplication is converſant about Things 
E | of the /ame. ſecondary Denomination, i. e. ( becauſe the 
Multiplier is really to be eſteemed an ab/o/ute Number, 
or of no ſecondary Denomination ; therefore) the Multi» 
pPlicand is to be eſteemed as an Aggregate of Things of 
one ſecondary Denomination ; but if both Factors have 
different ſecondary Denominations, then Multiplication 
is employed about Things of different © ſecondary Denomi- 
nations, 7. e. for the Reaſon before given, the Multi- 

Plicand is to be eſteemed as an Aggregate of different ſe- 
K IE CY  & Wk £ condary 
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condary Denominations ; but ſince AxrTHMETIC allows 
of no ſuch Aggregate, therefore neither does it admit of 


the Repetition or Multiplication of ſuch Aggregate. 


I now proceed to the Pxoop of Multiplication. 


As Appirt1on is proved by SUBTRACTION (its Con- 
trary) ſo MULTIPLICATION is beſt proved by Drviszon 
(its Contrary ) for what is done by MULTIPLICATION, 


is diſſolud or undone by Drviston : For, | 


If ben a third Number is produced by the Multiplication 


of two other Numbers, if that third Number be divided by 


either of the other two, the remaining one will be, by that 


Means, produced: Thus, 


If by multiplying 6 into 8, or (which is the ſame 
thing) 8 into 6, I get 48; then, to try whether my 
Work be right, I divide this Product by either of the 
Factors, and if the other be produced, it is an Argu- 
ment that it is right; but if otherwiſe, it is certain that 
there is a Fault committed ſomewhere. 


Now, after this Manner may every Operation in this 
Rule be prov'd ; yet, becauſe Drviszon has not been 
here yet taught, I ſhall inſert a Way of Proof, which 


may ſerve the Learner at preſent : *Tis as follows, 


Let that which before was your MurTieiicanD, be 
now made the MuLTreties, and the contrary, and if 
the Product be the Same it was before, there is great 
Rea/on to believe it is a true one ; but if not, that it is 
erroneous. Here follow ſome | 


QUESTIONS 


I. What Number divided by 4, will give (the Quo» 
tient) 3? We. | | 


* 


Anſwer. 12. Es u. A 
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II. A Third of what Number is 235 
Anſwer. nog. | 
III. Admit the Earth's Circumference is 360 Degrees, 


and that one Degree is 60 Miles, how many Miles is it 
round the Earth ? | 


Anſwer. 21600. 


IV. If in a Mile there be 1760 Yards, how many 
Yards are there in 1760 Miles? EE; 


Anſwer. 3097600. 


V. A certain Sum of Money is divided betwixt 110 
Men, their Shares come to 151, each, how much Money 
was diſtributed in all? 


Anſwer. 1650 J. 


VI. Since a Year contains 365 Days (for we will not 
here meddle with the odd Hours, Minutes, Sc. which 
4 every 4th Year, make one Day, and is the Cauſe of 
' Lear-YEar) how many Hours are there in a Lear? 


BR. . , 
= 

*' Anſwer. 8760 
=. 

4 70 


I proceed now to explain Drvrs ro. 


C HAP. 
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ES. 
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CH AP. VI. 


O Divivx, is to Part any given Number into 
any Number of EQUAL Parts; or, to find a 
Number which may ſhew How orrEN any given 
Number is contained in any. given Number. 


- 


A Nov, in the Diviſion of Numbers, there are two Num- Y 
| bers Grven, viz. The DivipexD, which is to be part- n 
| cd, and the Drvrsox, which denotes the Number of | 
Parts. into which it is ſuppoſed to be divided ; which 
| being Grvex, a third is SoucnT, which is called THE 
Quorienr ; for it ſhews ( Quoties ) How orrEN the : 
Drvrso is contained in the Drvipexp,. or (which is Y 
| the ſame thing in effect) How orrEN the former can be 
| taken from the latter. BY 
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Thus, if the Number 12 be to be divided into. 3 
equal Parts, the Quotient (ſuppoſe 4) ſhews the Value 
A one zd of it, or ſhews How oxTtexn the Drvisor 3, 2 
is contained in the DrvipenD 12. | _ 


Thus again, if the Number 20 be to be divided by 1 
| 3 (.̃the Drvrsox) 4, or to be parted into 4 equal Parts, A 
| or if 4 divides 20; or /aftly, if it be fought How MK 
E OFTEN 4 is contained in 20, or How. orrEN it can be E 
C... taken from it; the Number ariſing, or QuoTrteNnT (ſup- 
| A poſe 5) ſhews what a 4th Part of that Number is, 
| j. e. If the Number 20 be ſuppoſed to be divided into 
| 4 equal Parts, what each of thoſe Parts js, viz. 5 ; or 
| is ee OW 
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How OFTEN 4 is contained in 20, or How OFTEN it can 
be taken from it, viz. Frve' times. mb 


What has here been faid, being well obſerved, the 
following Definition of Driviston will be cafily under- 
bow, ae. Prat: ape _ 5 | 


Drviston finds a Number which may contain an UNI, 
as often as the DivipenD contains the Dxvisor ; or, 
Which is contained in the DiviDeEND, As OFTEN as an 
Untir is contained in the Drivisos. : 


Hence is manifeſt what was ſaid at the Beginning of 
Chap. III. viz. That Drvisroxn ( at leaſt when the 
'Diviſor is an IN TRGEN) is ſcarcely any thing elſe but a 
manifold SUBTRACTION, or a Compendium of SUBTR Ac- 
TION ; for he that asks How orrENx the Number (for 
Inſtance) 12 contains 3, does the ſame as ask Ho w 
OFTEN 3 can be taken from 12 ; and if by a continual 
Subtraction he finds How orTEN 3 can be taken from 


12, without a Remainder, he finds, at the ſame. time, 


How oFTEN, Preciſely, 3 is contained in 12; which is 
the very /ame thing as To prviDe 12 by 3. 


Whoſo now well underſtands what has been ſaid, muſt 
ſe thro the genuine Foundation of Divisiow. 


3 


But ſince the Labour would be almoſt infinite, in 


large Diviſions, /eparately to perform /o many Subtrac- 


tions as are ſufficient, the Maſters of practical Arithme- 
tic, have contrived wonderfully to ſhorten this great La- 
bour. Thus, inſtead of an OrrEN SUBTRACTION, they 
ſubtract Some Mur rrprE of the Drvisox, which comes 
to the /ame thing: Thus, in the foregoing Example, 
where the Number 12 is propoſed to be divided by 3 ; 
It is the ſame thing whether we ſubtract 3 four times, or 
4 times 3 once *— 3+Fg+3+3=3X4), o re- 


maining either Way. 2 
T | 1 5 But 
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But now, by how much the greater * Divip END 
and Genie ſhall be, ſo much the more the Advan- 
tage of this Compendium appears. 


If 20 be to be divided by . in the Room of ten 
Subtractions of the Number 2, I ſubſtitute the Subtrac- 
tion of 2 taken 10 times; for 2 * 10 = 20. 


If 360 be to be divided by 6, inſtead of Sixty Sub- 
tractions of the Number 6, I once ſubtract 60 times 6: 
The like i in others. 


Having now, as I believe, ſufficiently explained the 


Narure of Diviſion, and Comear'd it with Multipli- 
cation, the next thing will be to explain its Practcie, or 
to teach how to divide. 


And here firſt let us note, 'That in the Practice of Di- 


viſion, the Diviſor will be either a StmpLE N umber, to 
be denoted by One Figure, or a CompounD, to be ex- 
preſs'd by Moxe Figures than Ons. 


If the Diviſor be a SrmeLE Number, and the Divi- 
dend alſo be Less than 10 times the Diviſor, we muſt 


be obliged to our Memory for a Solution, or elſe make 
Uſe of the TABLE | in the laſt Chapter. 


EXAMPLE. 


If it be ſought How oxTEeN 3 is contained in 24, firſt 
{et down the Divi/or and Dividend thus, 


Diviſor. Dividend. * 
3 4 
| oe 


— 
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Having thus placed the Numbers, begin to dive, 


asking how many times 3 (the Diviſor) can be had in 
24 (the Dividend); now, your Memory, or the forego- 
ing Table, will anſwer us, 8 times; which ò place in the 
Quotient, and multiply the Diviſor thereby, and ſub- 
trãct the Product (24) from the Dividend, and there 
remains o: Thus the Work is finiſhed. 


But if the Number to be divided, be not leſs than 10 


times the Diviſor, we muſt proceed 7 Degrees, and 


ſubtract Drivessz Multiples of the Divi or ſucceſſively. 
EXAMPLE. 

Suppoſe I am to divide 4544 by 8. 

Firſt I conſider How oxTten I can have the Diviſor 
in the firſt Figure, or Figures, to the left Hand the 
Dividend that is or are either equa/ to or next greater 
than itſelf : As here, A 


1 conſider How MANY times 8 can be had (not in 


for that would be o times, and a Cypher at the left 


Hand of any whole Number, is of no Value, but) in 
45, and find it 5 times; then ſetting $5 in the Quotient, 
I multiply it by 8 (the Divi/or) which makes 40; this 
I take = 45, and ſet down the Remainder (5) then, 
to this Remainder I bring down 4, the next Figure in 
the Dividend, making a Point under it (as a Mark that 


no Figure may be either omitted, or twice brought 
down); then I conſider How orrExN 8 can be had in 54, 


and find it 6 times; then ſetting 6 after the former Fi- 
gure in the Quotient, I multiply it alſo by (the Diuiſor) 
8, it makes 48, which I take from 54, and ſet down 
the Remainder 6, to which I bring down the next Figure 
4 (making alſo a Point under it); laſtly, - I conſider 


How orrEN 8 can be had in 64, and find it exai#ly 8 


times, putting 8 in the Quotient, and multiplying (the 
Diviſor 


41 
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Diviſor) 8 by it, the Product is 64, which I take from 
64, and there remains o; and now all the Figures of the 3 
Dividend being already brought down and divided, the i 
Work is done, and the Quotient is 568. 3 


Diviſor. Dividend. Quotient. 


8 ) 4544 ( $568. 
40 
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Here the Learner may obſerve, | | 3 


r. That in this Way of Diviſion, 2 Number of Fi- 4 
gures in the uotient, \ will be always one more than the 2 
Number of Points in the Dividend. 1 


2. That, thro' the bal Operation, every Remain- 
der muſt be leſs than the Deviſor, otherwiſe the Quotient 
is too little, or the Operation wrong. 


But to 80 on, 


There is one Objection wah may | poſſibly be ſtarted 
dy the Learner, concerning the Method of Dividing be- 
fore taught; but what follows will eaſily remove it. 


ö Suppoſe, for Inſtance, 486 was to be divided by 3, 
1 proceeding by the Rules before given, the Work will 
and as follows, 
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30 486 ( 162 
Fe 


18 
18 


. 


Here the Learner may object, that the Figure 4 in 
the Place of Hundreds, and 8 in the Place of Tens, do 
not ſignify ſimply ſo many Units ; but that the former 
ſignifies 4 Hundreds, and the latter 8 Tens; and there- 


fore, that 3 is not contained barely twice in 400, but two 


hundred times; and in 80, not four, but forty times. 


* 


7 his, indeed, is true, but it is in like manner true, 
that of the Figures 1 and 6 placed in the Quotient (al- 


tho' when they were firſt wrote down, they might ſeem 


to ſignify ſimply ſo many Units; yet, when the whole 
Diviſion is perform'd, it is manifeſt that) the former ſig- 
nifies ove Hundred, and the latter, Sixty; and, there- 
fore, we do not ſay, the Diviſor 3 is contained once, 
and ſix times, and zwwice in the Dividend 486, but One 


Hundred Sixty and Two times: And, indeed, in the 
very Beginning of the Work, if we have regard to'the 
Places of the Figures, we do not fay, ſimply, that once 


Three is to be taken from 4, but one Hundred times 


Three from 400, or three times one Hundred from” four 
Hundred. | ' 


Thus again, in the next Work, we do not ſo much 
take Six times Three from 18, as Sixty times Three 
from 180; ſo that the Work ſhould really ſtand as 
follows, rn - 


G 2 8 3) 
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3 ) 486 ( 100 
e 


186 (60 
180 


Chap. VII. 


But, for Brevity's Sake, in Practice, the ſetting down, 
and ſubtracting thoſe Cyphers, is omitted. 


For the Learner's farther Practice in dividing by a 
fingle Figure, ſome of the firſt Examples in Mol T1211- 
' CATION may be proved thus, | | 


| 6842 2 
Divide the Products 427368 þ by < 8 Sthe leſſer 
3 5808000 6 


of the Factors (not out of N eceſſity, but to ſave Trouble) 
and if the Quotients be = the other Factors, the Work is 
right, if not, there's a Fault committed ſomewhere. 


2)6842(3421 8)27368(3421 6)35808000(5968co00 
- 


2 24 30 
8 33 38 
8 32 54 
4 16 
4 76 
* 8 
2 8 
o o 
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With a little Experience, the Learner will be able to 
divide any Number by a ſingle Figure, without actually 
ſetting down the ſeveral Products and Remainders, as is 
done in the foregoing Examples. 


But now, if any Part of the Dividend remains after 
1 the Diviſor is taken out of it as often as poſſible, ſuch 
ERemainder will be the Numerator of a Fraction, whoſe 
E Denominator will be the Diviſor ; and this Fraction, or 
at leaſt, another of the ſame Value, in Jeſs Terms, muſt 
be placed after the InTEcrrs of the Quotient; thus will 
the exact Quotient be gained. Thus, 


AY If the Number 5608953 be to be divided by 7, pro- 
ceeding as before taught, you'll at laſt find the Number 
5 remaining ; therefore, 1 wah the whole Numbers 80124. 
of the Quotient, you muſt place the Fraftion 5 ; Thus, 
80124 + is the ec Quotient ſought, or the ſeventh 
7 Part of the Number 560873 ; or by this we find, that 
A the Number 560853 contains the Number 7, 80124 
| times and (five ſevenths) of another time; and laſtly, 
that this Number 80124. 5 (the Quotient) is contained 
* 7 times in 560873 (the Dividend) ; The like in 
Others. | | 


For tho' the Remainder 5 be actually 5 Untrrts of the 
Dividend, yet we muſt have but a th Part of it to add 
to the whole Numbers of the Quotient, and a jth Part 
of 5 is = 5, as may be illuſtrated - enough for the pre- 
ſent, thus, lh 3 . 


Let the Line AB repreſent the 5 remaining Units, ; 
one of which, as A 1, let be divided into 7 equal Parts: 
Let the Line CD (= AB) be divided into 7 equal 
Parts, then will C1 be one /eventh of AB = 5 ( five 
ſevenths) of A 1, or of 1 Unir. 
4 — 3 
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75 560873 ( 80124 5 
56 © © 6 „ g 


Before I leave Diviſion by a StneLe Figure, the 
Learner may know, that BIPARTITION, or Halving, 


or Dividing by 2, is beſt done as follows: 


72 
Suppoſe 546358 be required to be divided by 2, or 
halv'd, firſt 1 ſay, the Half of 5 is 2, but 5 being odd, 
I carry the 1 that's left to the next Figure 4, and ſay, 


the Half of 14 is 7, then the Half of 6 is 3, the Half of 


3 is 1, the Half of 17 is 8, and the Half of 18 is 9: 


Thus, 546378 being divided by 2, the Quotient is 


273189. 


And now, Simyrs Diviſion, or Diviſion by a StNeLE 


Figure, being well underſtood, CompounD Diviſion, or 
Diviſion by 'Two, TREE, or Moxe Figures, will not 


be very difficult, this being built upon the very ſame 


Principles with the other : However, for the Learner's 
Sake, the following Helps are given. 


EXAMPLE. 
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by 


/, EXAMPLE. 


Divide 6763082 by 319 ; Firſt conſider how many 
Figures at the left Hand the Dividend, make a Num- 
ber either equal to, or next greater than the Drvrsox 
(here they are three, for 6, or 67, are each L. Ess than 
the Divisosr, and 676 the NexT GREATER); then con- 
ſider How oFTEN 379 can be had in 676, or, if you 
will, How oxTEN 3 in 6, having Regard to the follow- 
ing Figures in the Drvrsox (particularly to the next Fi- 


gure TRERE, Viz. 7, for tho the Number 3 is found 


Twice in 6, yet Twic 37, vig. 74, can't. be had in 


657, much leſs Twice 379 in 676, therefore) finding 


it but Oxce, ſet 1 in the Quotient, and multiply the 
Diviſor 3179 by it, and ſubtract the Product 379 from 


676, and ſet down the Remainder 297 ; to the right 


Hand whereof, bring down the next Figure of the 
Dividend ( viz. 3. ) having firſt made a Point at it, 
and then proceed, as already taught, till the Diviſion 
is finiſh'd, and you'll find the true QuorrtenT to be 
17844 435. See the whole Worx. | | 


379) 6763082 (17844 455 
39 
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2973 „„ 
2653 | 


3200 

3032 
1688 
1516 


1722 
1516 
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The following Examples are Prxoors to ſome in 
the /af Cup TER. 


28 )95788 ( 3421 398 ) 22599634 ( 56783 
og.” * | 990 ** 


__ _- 3303 ; 


But theſe, and ſuch like Operations, ma 6s. by 
performed without —_— ſetting down the ſeveral 
Pxopucrs, though *rwill be neceſſary to ſet down 


the REMAINDERS : Thus, 


8706543 ) 470902084698 c 54086 


35574934 
14876269 
pn aac 


The following Obſervations may be of good Uſe to 
the Learner. | 


When any Number is given to be divided, if a 
NN offer itſelf that will divide both the Dividend 


and Diviſor, without a Remainder; theſe Quotient * 


Chap. VII. Of Ax frUE Ie. 
be in the /ame Proportion thoſe Numbers were in before 
As for Example; 

If 48 was to be divided by 12, the & yotient would be 
M 4; and if rhe Half of theſe ( 24 and 6) or again, the 
1 Half of theſe (12 and 3) be taken, the Quotient will 
= allo be 4; for, | 


12) 48 (4 6) 24C4 3)12C4 
O 9 5 


O 


2. If any Number hath 5 or o in the Unrrt's Place, 5 
will divide ſuch Number without a Remaiuder. 


IH 3. But, when any thing does remain after Diviſion is 
ended, although it be a Part of the Dividend, yet, as 
5 it has Relation to the Diviſer, it muſt be of 27 
Denomination with the Quotient, as it is a Faction or 
Part of an IN TEGER: - wt g. were _ divided 
ually amongſ Men, t ut ient will be 25. and 
the 3 5 but now, as this Remainder (2 5.) 
has Relation to 4 Men, it is in Value but 6 d. or o 
fourths of a SxrIII Ne, the Denomination of the Oxo- 
tient, and muſt be annex'd unto it, as before taught. 


4. If the Diviſor has CxynExs on the right Hand, 
they may be omitted, the /ike Number of Figures (Whether 
they happen to be CyrRRRS or not) being likewiſe cut 
off from the right Hand of the Dividend, and the Divi- 
ſion may be made with the ref of the Figures, obſerving 
only, that whatever Figures were cut off in the Divi- 
dend, muſt be brought down at laſt, to compleat the 
Remainder. See the following Examples. *. 


23]00)567183(2422 $61000)2360[ooo(42 722 or 3 
107 I „ een | 
1583 | | 8000 x} 
RS H 5. Hence 
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5. Hence tis evident, that to divide any Number by 
10, 100, 1000, Oc. we need only cut off ſo many Fi- 
gures from the right Hand the Dividend, as there are 
CypHExs in the Diviſor ; for thus will the remaining 
Figures of the Dividend be the TR uE Quotient, if to 
them be annexed thoſe Figures ſo cut off, which are a 
DeciMaAL Fraction. | 


EXAMPLE. 


If 658396 be divided by 10000, the Quotient will be 
65 and == or 65,8396. 


Thus, Ilo000) 65,8396 


Laſtly, The Learner may note, that if at any time 
in Diviſion, the Pyotient be = the Diwiſor, then is the 
Drvigend a Square Number, and the Diviſor is its 
Roor : But more of this in its proper Place. 


Before I proceed to the Proos of Diviſion, 1 ſhall 


(according to my Method in the laſt Cy aeprTez) acquaint 
the Learner, that Numbers whoſe Denominations are 
different (of which Sort are to be eſteemed Numbers 


only of ſecondary Denominations) can't be gtherwiſe di- 


vided, han by ſome STN of Diviſion, as — inter- 
plac'd. | YEA 


'Thus, If 4. Feet be divided by 2 Inches, the Quo- 
tient will be 4 Feet — 2 Inches. | 


Except theſe be firſt reduced into the /ame Name ; 


for then they may be divided by each other: Thus, 


(4 Feet, i. e.) 48 Inches — 2 Inches = 24 Inches. 
Aſter the foregoing Manner, is expreſſed the Diviſion 


of a leſſer Number by a greater ; for Example, 2 divided 


by z is thus denoted, 2 — 3, or 3. 
125 ä I now 


{CD I 8. n 9 D 4 -- 2 hi; 
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I now proceed to the PRoor of Diviſion. 


The Learner firſt N oTING, that this Pxoor of Divi- 
ſion, as alſo Tos of Addition, Subtrattion, and Multi- 
plication, he muſt not take to "be applied as Dzmon- 
STRATIONs of the TrxuTax of the Rures by which 
theſe Operations are perform'd ( for the TRUrR of 


Tus is ſufficiently manifeſt from the PxINCIPLES on 


which they are built) ; but they are made uſe of only to 
find whether any Fault has, by Accident, crept into the 
Operation, i. e. whether the Operation performed be 
conformable to thoſe Rules. But now, tho' this Prooe 

may be made by repeating the Mork, yet it is much 
better done by changing the Form of the Operation ; for 
thus there is the Je N of falling again into the 
ſame Error. 


Now, as ern is beſt proved by Apprrrox 
(its Contrary) ſo Drviston (or a manifold Subtraction) 
is beſt proved by MULTIPLICATION Cor a manifold 
Addition) thus, 


If the QuorrenT be multiply into the Drvrsox ( or 


Turs into THAT) the DivipenD will be produc'd : For, 


What by dividing was Drssol v Dp, by multiplying (by 


the ſame Number) is again Rxs rox p. 


Thus, If 12 — 3 be = 4, then 3 X 4 (i. e. the Di- 
viſor by the Quotient) 12. 


Underſtand the ſame in greater Numbers: Thus, 


If by dividing 154518 by 546, the Duotient is 283; 


or, If by dividing the ſame Number 154518 by 283, 
the Quotient be 546, then, on the contrary, by multi- 


plying 546 into 283, or this into that, you will an 


have the Dividend, as you ſec. 
En 546) 


51 


52 
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546) 15451802892 646 
1 283 
4331 182 
1638 1638 
0 4368 
1092 


154518 8 154518 


But if, after Diviſion is perform'd, there be any Re- 
mai nder, we muſt take care to add it, for otherwiſe 
there will be produced only a Part of the Dividend: Thus 
for Example, 


If the Number 387 — 24, gives the Quotient 16, 
and 3 remain, this Remainder ſhews, that in that Divi- 
dend the Divi/or is contained 16 times (or the Quotient 
contained 24 times) and moreover the Number 3; and 
therefore to the Product made by the Diviſor x the 
Quotient, or this by that, muſt be added the Number 3. 


The Reaſon of this whole Proceſs (if, by what has 
been already faid, it is not fufficiently underſtood) may 


be farther ſeen thus, 


Since the Multiplicand is So oxFEN contain'd in the 
Product, As an Unit is contained in the Multiplier (for 
it is /o often taken as the Multiplier bids) ; if by Diviſion 
be ſought how often the Multiplicaud is contained in the 
Product, there ought to come forth (if the Operation 
be rightly per formed) for the Quotient of the Diviſion, 
the ſame Number as before was Muitipli . 


And on the contrary, ſince the Quotient thews-how 
hex the Divi/or is contained in the Dividend (either pre- | 
eiſely, or with what Remainder) ; if that Dauiſor (bx 
multiply ing) be taken ſo often (and the Remainder, if 
there be any, added) the Dividend oughit to be produe d, 
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viz. That. Number in which the Daf is {Þ often con- 
tained as was ſaid. 


Now, beſides this Pxoor of Diviſion by a Contaany 
Operation, it may be proved by the Sa uR: For ſince 
the Diviſor no leſs ſhews. how often. the Quotient is con» 
tained in the Divideud,. than how often the Diviſor is 
contained in the ſame. Dividend (for they are the [ame 
in reſpect to the Dividend, as the Takes in Multipli- 
cation, to the Fact or Product); if, after Diviſion is per- 
formed, there ariſe ANY, Doubr of. By. And * the 


Oper ation. . 1 14 1 


Let that which before was the Quor! ENT, be now made 
the Drvrsox; and if for a Quotient TEA Number 
comes forth WRrek before was the Dowlers, tis an Ar- 
gument the Work is rightly es 4 ay i © armies 
that. there's ſome Miſtake. i 


EXAMPLE. 


If 154.518 be — 546, the Quotient is 283, of which, 
if any Doubt be made, let the /ame Number 154518 be 

apr. Quotient 283, and there'll come forth the Num- 
ber 546, which before was the Diviſor, whence it is 
manifeſt, the Work is right. 


Work een Proof 2831545180546 


4657. Arn 5 4391 
ie * 1 208 
: O F * 0 


But now, oy Remainder, if there be ans wall be * 
fame both Ways. 


Thus, Since if 387 be = 24, Ce VET is. 16, and 
the Remainder 3; if 387 be — 16,. the 17 N will be 
24 and the Remainder allo 3, as: you may ſee ; 


Work 


73 


34 
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Work 24) 38% (16 Proof 16) 387 (24 
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Here may be noted, That theſe Proofs of Divi/ion, 
as alſo thoſe of Multiplication, in the laſt CHAPYT ER, 
take Place in every Multiplication or Diviſion what ſo- 
ever ; whether in Wnore Numbers, Vulgar or Decimal 
FxAcTIONs, Or in ALGEBRAIC Operations. 


Before I end this CxAPBTER, I ſhall, for the Learner's 
farther Help, ſay ſomething concerning Multiplication 
and Diviſion of Quantities of MAN Denominations. 


1. When a ee of many Denominations is to be 
X another of only ove Denomination, begin the Work 
at the Joweſi or leaſt Denomination, and ſo go on to 
the Higher or greater, always carrying to the Higher what 
is neceſſary. | | 9 


;. Mr 
If any one ſpends each Day 14 Pounds 10 Shillings 


and 8 Pence of Engliſh Money, how much does he ſpend 
in a Week ? 8 « 


It will immediately be anſwered, That his Week's 


Expence is ſeven times the Expence of each Day (ſince 


each Week contains ſeven Days) and therefore the dai- 


ly Expence muſt be multiply'd by y. Thus, 8 Pence 
X 57 = 56d. But now, ſince 12 d. = 1s. 56 d. are = 
4s. + 84. therefore ſetting down 8 d. I reſerve 4s. to 
be added by-and-by to the other Shillings : Then 105. 
* Jos. to which the reſerved 45. being added, 
they become 745. But 20 5. = 1 J. therefore 745. 
31. + 145. therefore ſetting down 145. I reſerve 37. 
to be added by-and-by to the reſt: Laſtly, 147. x 7 
= 98. to which adding 3 J. I get 101 J. which being 
ſet down, it's manifeſt the Week's Expence is /. 101 > 
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? The,Work ſtands thus, 1 


„„ 
14 10 'Þ 
5 


101 14 8 


But if the Multiplier conſiſts of different, either pri- 
mary or ſecoudary Denominations (the Multiplicand till 
conſiſting, as in the laſt Example, of different ſecondary 
ones) it is, for the moſt, Part, the better Way (and, 
indeed, ſometimes it almoſt nuſt be done) to reduce 
thoſe Quantities of different Denominations, to Quanti- 
ties of one Denomination, and then to multiply them; 


and after Multiplication (if it be needful) thoſe former 


Denominations may be reſtored. 


EXAMPLE I. 


Tf to each Man be owing J. 28 13 9, How auen | 


is owing to 283 Men? 


Before you begin to multiply, it will be proper to 
reduce the whole Sum of Money propos'd, to ove De- 
nomination of Pence, which is done by Multiplication : 
Taos, ;.---. 'T: | 


Becauſe every Pound (of Engliſh Money) contains 20 
Shillings, multiply the propos'd Number of Pounds by 
20, to get the Number of HHillings contain in thoſe 28 
Pounds, to which the 13 5. (mentioned in the Queſtion) 
muſt be added, to get the Number of al the Shillings, 
vg. 573 ; then, becauſe each Shilling contains 12 Pence, 
multiply that Number of Shillings (573) by 12, to get 
the Number of Pence contained in them, to which 
ſtill muſt be added 9 d. (mention'd in the Queſtion) 
to get the Number of all the Pence, viz. 6885 d. 
1.28 13 9. Laſtly, 
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Laſtly, multiply 688 5 (the Number of Pence) by the 
propos d Multiplier 283, and there's produc' d 1948455 2 
Fence. See the Work. 3 


C46 
£8 13 9 
20 


; 6 Nt ! 
n = 
$ * 


ä 573 Shill. 
. : 


— 3 
6885 Pence 
283 
2095s e 
13770 3 


— ke. 
- = 


194845 5 Pence owing to 283 Men. 1 


But now, to know how many Pounds and Shillings 
are contained in chi Number te divide them as 
follows, 


Becauſe 129. = 15. divide 3 the Number of 1 
Pence, by 12, thus are gotten 162371 Shilling, and 
moreover 3 Pence remaining after this Diviſion; MA 
then, becauſe 20s. = 11. divide the Number of Shi- : 
lings by ao, thus are gained 8118 Pounds, and more- 
over 11 22 remaining; and thus, 1 9484554. = 
18118 11 3. * Sum fought. 


12) 
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12)1948455(16237[1 


74 8118 11 3 


EXAMPLE II. 


If from a Source, or Spring, each Hour runs 34 
Pounds and 7 Ounces of Water, how much will run out 
in 26 Days and 15 Hours? 


Firſt reduce the aſſign d Quantity of Water to Ounces 
by multiplying 34 (the Number of Pounds Weight) by 
12 (becauſe 1 Pound is = 12 Ounces) and add the 7 
Ounces ; Reduce alſo the aſſign'd Time into Hours, b 
multiplying 26 (the Number of Days) by 24 (becauſe 
1 Day is = 24 Hours) and add the 15 Hours: Then 
multiply 415, the Number of Ounces running out every 
Hour, by 639, the Number of Hours in the propos'd 
Time, and there is produced 265185, the Number of 
Ounces running out in that whole Time: Which Num- 
ber of Ounces divide, laſtly, by 12 (for ſo many Ounces 
are contain'd in one Pound) and there come forth 22098 
Pounds 9 Ounces, the ſought Quantity of Water run- 
ning out in that whole 'Time. 


45, and 3 Pounds remaining; then ( becauſe 1 Pound 


adding to 24 Pence the 9 Pence (mention d in the Que- 
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See the WO R K. 


. 0. | | 3 
34 7 4 ee 26 15 
12 639 Hours ag: 
415 Ounces 3135 109 
1245 RY 53 
2490 BE: 


- FP. O. 69390 Hours 
12)265185(22098 9 


25 
118 
105 

5 


But now, what has been ſaid of the Multiplication of 
aw rn conſiſting of many Denominations, the ſame, 
almoſt, muſt be underſtood of their Diviſion ; only here 
we rather begin with the higbeſt Denomination, when, 
there we began with the loweſt. 1 


* 


. 


EX AMP L#L. 
Tf 1.183 10 9 are to be divided equally among. 4. 
Perſons, what is each Perſon's Share? © _ Nie be 


- 
- * 
ant. 


1. Divide 183 J. by 4, and you'll have the Quotient 


is = 20 Shillings, and therefore 3 J. = 60 s.) inſtead 
of 3 Pounds, ſubſtitute 60 Shillings, adding the 10 Shil- 
lings (mentioned in the Queſtion ) thus have you 0 
Shillings, which — 4, gives the Quotient 17, and 2 re- 
main: Laſtly, ſince 2 Shillings are in Value 24 Pence, 


ſtion) 
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ſtion ) they become 33 Pence; theſe = 4, give the 

Quotient 8 Pence; to which, becauſe 1 remains (ſince 
you are come to the joe Denomination) join the 
FrxAactION 2; and thus the whole Quotient is 1.45 17 84, 


and therefore each Perſon's Share is 45 Pounds 17 Shil- 
lings and 8 Pence Farthing. OS 8 


59 


See the WORK. 
1 a. 0 © 
4) 183 10 905 17 83 
ne N | 
'3 Pounds 
a X 20 


60 
+ 10 


EXAMPLE IL 


In 24 JuLran Years, 34 Days, 2 Hours, and 32 
Minutes, how many SyNoDicar Months or Luxa- 
TIONsS ? = 


Becauſe a Jurrax Year conſiſts of 365 Days, and 
6 Hours, i. e. (multiplying 365 by 24, the Hours in 
| = | one 
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one Day, and adding 6) of 8766 Hours; 24 Years will 
conſiſt of 210384 (as will be manifeſt by multiplying ; 
to which if 34 Days, 2 Hours, and 32 Minutes be ad- 
ded, i. e. 818 Hours and 32 Minutes, you'll have 211202 
Hours and 32 Minutes, i. e. (by multiplying 211202 
by 60, the Minutes in one Hour, and adding 32) 1267 
2152 Minutes, which, at length, are of the ſame Value 
with 24 JULLtAN Years, 34 Days, 2 Hours, and 32 
Minutes. | | 


Now a SYNOHDIO AI Month (ſuppoſe from NE w- 
Moon to Ne w-Moon) is ſtated 29 Days, 12 Hours, 
and 44 Minutes, i. e. (as is manifeſt from the following 
Calculation) 42524 Minutes: what is ſought therefore 
is this, How oFTEN 42524 Minutes (or one SyNODICAL 
Month) are contain'd in 12672152 Minutes (the Time 
propos'd) 'Txris Number then divided by TAT, gives 
the Quotient preciſely 298: So many SyYNoDICAL 
Months therefore are contain'd in 24 JuLtan Years, 34. 
Days, 2 Hours, and 32 Minutes. 


And thus muſt be managed Operations in MvurTr- 
PLICATION and Drvrston, when the Quantities conſiſt 
of DirreERENT Denominations. | 
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See the WORK. 
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8766 Hours 818 32 
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35064 29 12 44 
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210384 Hours in 24 Years. 116 

+ 818 32 

211202 32 | 
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12672120 


+ a 
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12612152 Minutes 


42 52401 26721 $2298 
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Here, indeed, there's 8 need of ſome * to 
manage the preparatory RD Vc rroxs molt fitly for the 
preſent Purpoſe, that the -h Buſineſs may 1 "arg 

rm'd. 
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form'd with as little Labour as poſſible ; but Tuts, 
by frequent Exerciſe and Uſe, will become familiar. 


Here follow. ſome Queſtions in Diviſion, which may 
ſerve as Proofs of thoſe in Multiplication. | 


ODUVESTIONS 


I. What Number is that, which, if multiply'd by 4, 
makes 12? g | 


Anſwer. 3. 


II. The Triple of what Number is 705 

Anſwer. 235. 

III. In 21600 Miles (the Circumference of the 
Earth, ſuppoſe) how many Degrees, allowing 60 Miles 
to a Degree ? 

Anſwer. 360. 


IV. If in 1960 Miles there be 3097600 Yards, how 
many Yards are there in one Mile ? 8 TEA 


Anſwer. 1460.” 


V. If 1650 Pounds be diſtributed equally among 110 
Men, what is each Man's Share? | 


Anſwer. 15 Pounds. 


VI. If in a Year there be 8760 Hours, how many 
Days are there in the ſame 'Time ? | 


Anſwer. 365. 
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See the AP PEN DIX for more Queſtions in Multi- 
plication and Diviſion, 


Before I end this Chapter, the Learner may note, 
that ſuch of the foregoing Operations in Multiplication 
and Diviſion, as require the turning any Quantity of 
one Denomination into an equivalent Quantity of ano- 
ther Denomination, belong to the Rule commonly call'd 
REpucTIon : A farther Explanation of which, is the 
Buſineſs of the next Chapter. | 


aer 
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poſe) is twofold. 
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#S20239/EpuctiON, tho' taught as a RurE by itſelf, 
YR >| by moſt Authors, is not properly any R ure 
of Arithmetic DrrræRENT from MuLTrier.1- 
wS2z) CATION and Drivision already taught, but 
rather an AyeLication of thoſe two Rules, by which 
is ſhewn, how to REepvuce or turn any Quantity of one 
Kind or Denomination, into an equivalent Quantity of 
another Denomination ; and this (for our preſent Pur- 


. * ; 


1. The Firſt is that which turns an InmTEGER of a 
reater ſecondary Denomination, into an equivalent 
NTEGER of a Jefſer one; and is called Reduction 

DESCENDING. 77 err We; 


* 
99a 
1 
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= 
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2. The other is that which turns an IN TEEER of a 
leſſer ſecondary Denomination, into an equivalent 


IN TEEER of a greater one; and is called Reduction 


ASCENDING. 
„ multiplying ) 
The Ff isperformd by x _ the 

latter ) © - C0 dividing ) 


1 Number to be reduc d by as many Unt re of a LESSER 


Denomination, 4s are equivalent to On E Unit of the 


Thu, 


"bs Ar . ROI * 1 . P 
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: J. 3. d. | | x l 
Thus, 55 16 4 are reduc'd into 33 587 Farthings, 
* 20 = the Sh. in Oxꝝ Pound, and add the 165. 


[= — 


it makes 1116 the Shillings in J. 55. 16, . 


* 12 the Pence in Ox Sh. and add the 4d. it 


makes 13396 the Pence in J 55 e | 
x 4 the Far. in Oxx Penny, and add the ;, it 


Thus again 53587 Far. are reduc d into / 55 | 16 4 ig 


| 3 
— 4, the Far. in 1) 53587 
n 5 | I 
12, the Pen. in 1) 13396 the Pen. in 53587 & 3 rem. 


. 


5 3 — 
— 2]o, the Sh. in 1) 11116 the Sh. in 53587 & 4 rem. 
Far. 4. 4 | 
55 =thePoun. in $3587 & 16:4 + 
remaining. | 275 


Thus are the 53587 Farthings turn'd into /. 55 16 44. 


No more need be ſaid concerning theſe Sorts of Re- 
duction, if what has been already ſaid be well under- 
ſtood ; nor auy thing of the RRAsON of this Rule, it be- 
ing manifeſt from its PA cTI CE. „ n 


I ſhall, therefore, only inſert a few ane with 
their Anſwers, for the farther Exerciſe of the Learner, 
who, if he knows not readily, when he comes to work 
them, how many Uxrts of a LEssEN Denomination, are 
equivalent to, or do make one of a Gxrartes,: will find 

 TaBLes in the APPENDIX to inform him. 
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2E STIONS. 


I. In 1.4963 15 54, how many Shillings, how many 
Pence, and how many Farthings EET 


Anſwer. 99275 5. + TE E, 1191305 d + 2Fanth. 
and 47465222 Farthings. 


II. In 4765222 Farthings, how many Pence, how 
many Shillings, and how many Pounds N 


Anſwer. 1191305 f. 5 5 n. 992758. + 544, 
and 1.4963 15 5. 


III. In 350 Engliſh Miles, how many Yards? 
Anſwer. 616000 Yards. 

IV. In 616000 Yards, how many Engliſh Miles? 
Aer 350 Miles. 


V. In 11 Signs, 28 3 49 Minutes, 46 Seconds, 
how many Seconds? 


Anſwer. 1291 786 Seconds. 


VI. In 1291786 Seconds, bor many Signs, Degree 
dk , and Seconds? | 


Anſwer. 11 Signs, 28 Degrees, 49 e and 
* Seconds. | 


VII In 264 Acres, 3 Roods, Is Perches, hon m 
Perches? 2 nary 


_ Anſwer. 42396 W 


VIII. In 


Chap. VIM. Of AxITHNE TI. 8 
VIII. In 42396 Perches, how many Acres? 
Anſwer. 264. Acres + 3 Roods + 36 Perches. 


IX. In y Pounds 17 Shillings and 6 Pence, how ma- 
ny Piſtoles at 1) Shillings and 6 Pence? 


Anſwer. 9. 


X. In 12 Pounds 10 Shillings, how many Rix-Dol- 
lars, at 4 Shillings and 2 Pence? * | FR 


Anſwer. 60. mw 
See more Queſtions in the APPENDIX. 


Of AafTnME TIC. Chap. IX. 


N the foregoing Chapter I have explain'd 
the Crurtr Parts or ARITHNETIc, VIZ. 
ADprition, SUBTRACTION, MULTIPLICGA- 
[Er 3) ri0n, and Divison ; by Help of which, 
the following Pxacticar Rules of PROPORTION, 
as they come in Order, may be perform'd ; but, that 
TuEIx THEORY, as well as PRACTICE, may 
er be rightly underſtood, this Chapter is firſt in- 
erted. | 


Ever.1tD defines the Word Proeror TION, or RATIO 
thus (ſee Def. 3. of Book 5. of Elem.) | 


Ac Ver d pear cures i x mnnwruTa 
D235 EXAnMe We oiTK 


ProPoRTION, or RaT1o, 7s 4 certain muturl Rela- 
tion of HoMmoGENEAL Ogantities, according to Quantity; 
or it is a determinate Mope, or MAN NER, by which 
any one Quantity contains another, or is contained by 
it; which Mode or Manner, we may eaſily comprehend 
by Help of the following 


EXAMPLES 


The Mode or Manner by which a Pounp, Troy- 
Weight, contains an Ounce, ſignifies no more, but that 
the 33 contains the Jatter 12 times, or that the for- 
mer is to the latter, as 12 to 1. Again, 5 

The 


Chap. X. Of AAN ET ie. 


The Mode or Manner by which a Foor is contain'd 


in a Pack, is nothing elſe but this, viz. That is the 


fifth Part of This, or is to This as 1 to 5. 


” as 
+ SF ; * * 


Evucrip defines the Word ' PxoporTIONALITY, or 
ANALOGY, thus, o IE. wide ny ors! 
*Avanoyie Bw 1 D Atywy Cproterne. 


ANaLocy is a Similitude or Likeneſs of RATIOS or 
ProPoRTIONs ; thus, ; | Let. + 


There is an Analogy or Proportionality between 9 to 3, 


and 21 to 7, the Ratios of 9 to 3, and of 21 to 7,; being 


_ alike, viz. both TRIPLE. 


Theſe Dex1niTIONs being underſtood, and what has 
been ſaid in the foregoing Pages conſider d, tis eaſy to 
ſee there are TWO Ways of comparing Numbers, or 
whatever elſe is capable of Ouantity or Menſuration, 
with others homogeneal to themſelves; the Ox accord- 
ing to their DizrsRENes, the OTHER according 
to their RATIO or PROPORTION. 1 | Tt 


N. B. Becauſe Things are to be compar d to each 
other, by means of ſome Common Thing which is In, 


or ſuppoſed to be IN, Born the Things to be compared, 
and not by any thing which belongs only to Ons of 
them, or to NET HER of them, therefore only Hoo- 
GENEAL Quantities Can be compar' d together, whether 
the Compariſon be made as to their DrrrErxEN CE, or 
to their RATIO. e 5 


Thus a Time with a TIE, a LI NR with a LINE, 
may be compar d both as to DIxrxRENeE and to RATIO; 
but, for any one to compare a Time with a LINE, 
ſeeking either their DixxERENCE, or their RATTO, is 
abſurd. „ L ar T ft eit 197 Tris 

| NR | , Theſe 


— 


69 


* 


* 


Theſe Things being premiſed, I come now to explain 
What was before mention d viz. That 


 HoMoGENEAL or LIKE Quantities (3. e. ſuch as are 
capable of being compar*'d to each other) may (accord- 


ing to that Meaſure 45 7 OP are „ be 


Two Ways compar d; 


I. It may bo either 3 r about their 


DxevERBNEE or Exekss, Viz.” whether they Do differ, 
or How Mock they differ, j. e. by How Muer the 


ONE 1s * or Lxss than the OrxER: Or, 


. It may be enquirkd about their RaTio or Pro- 
PORTION ; as ſuppoſe, How oxTEN this contains that, 
or How MUcH this is Or that; whether, for Inſtance, 
this contains that, Once, Twice, Tgron, Oc. or 
whether that contains this ONCE and f I, FEED and 3 
THRICE and 4 this. 


In either Method of e the Oxe is call'd 
the ANTECEDENT, the Or HEA the CoxsequenrT ; thus, 
ſuppoſe A be compar'd- to B, A is call'd the AnTecs- 
DENT, and B the Constquenrt ; A being (in this Com- 
pariſon) ſaid to be either GaraTER THAN, LESss THAN, 
or Equart To B; or A ts DovBLE, Txryrx, Hare, 


Sc. of B. 


The Piner Way of comparing Hotovunkat: Quan- 


tities C vig. as to their DIFFERENCE ) is done by 


SUBTRACTION; thus, 


If from 12 be taken 10, there remain 2; therefore 
that is GREATER THAN this, or this Less THAN that 
by 2 Unins * Thus again, 0 


if frond! : 3 Fund- weight be 5 2 Ponsa 
there remains x Pound weight; but if after Subtraction 


812 1 Norurxe | 


x | 
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Norixe ge. r 
other. N 

The — Way of compa ring -Homogrweat 
Quantities (viz. as to their Raro) is by DIVISION 
for the Quotient of the Diviſion ſhews the Ra ro of the 
Dividend to the Diviſor: Thus, If ra be divided by 6, 
the OuorrEN r will be 2; hence the RATIO which the 
Number 12 has to the Number 6, is call'd DougrE: 
And thus, 4 Pound-weight is the Double of 2 Pound- 
weight, becauſe if 4 Pound-weight be divided by 2 
Pound weight,” the *Quoriext' is * 7. e. 80 OFTEN 
this Weight is contain din that. | 


And therefore, 


Where the 1 are * 10 one another, Mo 
the Quantities", are in the ame RATIO or PROPORTION. 


Apain, all War 0 of Quantities, of what Kind u ſaover 
are HoMOGENEAL to each other: = ; 


Altho a Laws and a Wureur,! Ser) lahr are 


Things plainly 'HzTrzzx0GentaL;/and' have NO RATTO 


to each other, yet the RATIO of a Line to a LINE, 


and that of a WEIT to a WETour, are plainly 
HOMOGENEAL.. 


Thus for Inſtance, 


=T 
5 , * 1 _ #3 | 


P 


The Ra rro of a * of, 2 Feet to a dine of: 1 
Foot, and of a 2 Pouxp Weight to a Weight of 7 
Pound, are HoMOGENEAL ; nay, the RATIO is the 
very SAME, viz. DounLE, lM, aver Dew oy the 
rant in both is 2. But, 5 427% 


”- 


All e of Quantities, of what Kind adore er, 
are. not FROMPSEWEAS'L to each denn :: 


For 


71 


72 


Tuts; which is anſwer d by DIVISION. 


Of Amr ETI. Chap. IX. 
For the Difference. between a 4 Pound Weight, and 


a 2 Pound one, is 2 Pound; the Difference between a 


Line of 4 Feet, and one of a Foot, is a Line of 3 
Feet: But now there can be no Compariſon made be- 


tween theſe Differences (either as to their Difference, or 


as to their Ratio) ſince a Line of 3 Feet, and a 2 Pound 
Weight, are Quantities plainhy heterogeneal: And the 
Cauſe of this Difference ariſing from the Coe ARTSONs 
made of Quantities, as to their Ratios and DIrrER- 
ENCEs, is as follows; 85 | 3 Pn! 

When the Comeaxison is made as to the Difference, 
the Reſidue or Exceſs is always of the ſame Nature with 
the Things compar'd (for the I hole and its Part are 
homogeneal to each other); and therefore, if theſe two 
compar'd ones be heterogeneal to thoſe two, the Differ- 
ence of theſe will alſo be heterogeneal to the Difference 
of tho e; and thence theſe: Differences are incapable of 
Compariſon. But when the Comparison is made as to 
the Ratio, the Ratio which is gain'd, often differs from 
the Nature of the Things compar d, and - paſſes into a 
Numeral Nature, let the Things which are compar'd be 


of: what Kind they will; and therefore, howſoever hete- 


rogeneal any two Things compar'd together, are to any 
other two Things compar d together, yet their Ratios are 


bomogeneal, and thence may be compar to each other. 


But to proceed : . : 

From what has been ſaid, may be underſtood what 
it is to Compare homogeneal Quantities To Ac 
OTHER, Whether as to their Exckss or DiFrERENCE, 
or to their Ra TIO or PxopoR TION, Viz. 902 


«5 | . 1 ; | 3 7 4 % 4 14 * 
71 1 een ee ** 
G 0 


3-5 2, a I I AT IO. eee 3 14.4, 2 FN od 
Tis Tuxxk enquird h much Tnis is greater that 
THar, or the contrary ; which is perform'd by 8 U B- 
TRACTION; Here 'tis enquir'd bow often Furs 
contains, or how much TRIS is of THAT, or TRHAT f 
In 
i 


Chap, IK, . Of Wan. 


In the Homer. the Bine or Propunnetcs, is pro- 


duc'd, in the E the Gere or RATIO. 
But now, 


From this Dovsre nnn whether of Naber 
or of any other HomogengaAL Duan uantities whatſoever, 
there ariſes a Two-xorv PROGRESSION, one of 
which is call dAzrTuMETICAL, the other GEOMETRICAL ; ; 
( Names, I believe, choſen merely at Pleaſure, ſince 
Erraes of them has the Lit * to both Ankrn- 
METIC and GEOMETRY), | 


That is call'd Na en 8 where /eve- 
ral Numbers, or other Duantities, HOMOGENEAL to each 
other, proceed with Equar Dirrtexexces (whether 
Exceſſes or Defects); as 2, 4, 6, 8, oy and 3 $5 1> 9, 
Sc. and contrary-wiſe 95 73 S 3, 


That is call d GzomeTRICAL MEN where u- 
ral Numbers, or other Quantities, HoMOGENEAL to each 
other, proceed in the Sauk (or EQUAL) RATIO or 
PROPORTION ; as 2, 4, 8, 16, 32, 8 
81, 243, c. and 8, Is 18, 275 Sc. and ee Gt 
32, 16, 8, 4, Cc. 1 Saif 


For as 8 "RO 8 the Equa- 
Lity of the DivxtxEnCes; ſo GromeTRICAL, you 
may call an Equarity, IDENTITY or SIMILITUDE 
Rartio's ; whence, there, Tun COMMON Exckss or 
DreFERENCE,. bere, TAE COMMON'RATIO or P xopOR- 
TION, determines the Sp ECLES of the Progreſſion. 


But now the ſe Progreſſions (whether Arithmetical or 
Geometrical, are either ConTivued, or Dis3uncr, 

ISCRETEy; DISCONTINU:D,. IdR ur TRY); Con- 
TINU'D, when the Quantities, plac-d one after another, 


m with EqQvar, either Fenn or Rartio's ; 


Drsuxer, 


FR and 3,9, 2) 


EY 


* 


ET THRR Numbers OR Qyaittities, in 


Of ARKTTE ETI c. Chap N. 


DrszuncT, when indeed the ſame DIFFERENCE or 


Rarro returns, but is not continually preſery'd* In the 


For MER, every intermediate Term is both #ntetedent 
and conſequent of the CoMMON, whether Difference or 
Ratio; in the LatTex tis otherwiſe: Ihus, 3, 5, > 
9, IT, or II, 9, 7, S, 3, axe in aritbmetical Progreſſ 
CoNrTINP'p, "becauſe in 'the former Caſe ev Wiimbe 
1 its Antecedent ; 344 4's the . its ehen, 
But 3, 5; 95 11; or Ae os 77. are in | eritÞinbteat 
Progreſſion DisJuxet, or Disco T' p; for the ſe- 
cond exceeds the firſt, and the Path the third, with the 
Same Exceſs ; but the third does not ſo exceed the ſecond. 
And in like manner 5, 3; 11,9; 1½/ 153 19, 1); , are 
in the ſame ne Progref ion, but Drs CONTIN D. 


Aſter the made Manner 2, W 16, 32, Be. or 
32, 16, 8, 4, Sc. are in geometrical! Progr 2 Cox- 


TIN 0 b, becauſe in the former Caſe the Cmſequent is 
to its Autecedeni all along in a Dovsrs RATIO; or as 


2 to 1 in the latter, i in a SUBDUPLE RATIO, or as I to 2. 
Bir: now, 2: 4 3 6 1 4.2 8, 0 indeed, 
in a geometrical Progreſſion, but a Bts cori“ D* or 
INTERRUPTED one, becauſe the ſecond exceeds the firf, 
and the fourth the third, and the fixth the fifth, in the 
Same RaTro ; but the third' does not ſo exceed the 
ſecond, or the fifth the fourth.” Goat oil 4 
10 If like Manner it is Aid of: N 42: 3, > which 
Numbers arè indeed Grouretcarty Proportional, but 
not ConTINvaLLY'ſo. 9D. « 


And now ( which let be ſaid once ws 7 all) ben 
. 

Pages, are (as the) often are) Tnus denoted; A 
:% C: D.; "thoſe Numbers or Dnantities muſt be 
underſtood to be PROPORTIONAL (geometrical ar 
mean 


Chap: | IX. . of Axl MET IC. 


mean) at leaſt DiscoxrINv'p, i. e. 1 Ratio 
A has to B, THE SAME C has to D. 


But A, B, C, D, + ſignifies the Quantities denoted 


to be ConTiNuAL geometrical PROFORTIONALsS.. | 


* , — * * . 
Dre 4 — ihe bl a * 


5 X : 
>} Y " war **. a $5 


And ArxiTHMETICAL Progreſſion, when needful, may 
be Tus denoted, A, B; C, D; or if Continvu's, 


Trvs, A, B, C, D, 2 Ty 


A 


Thus have I, in ſome meaſure, explain'd the Doysre 
Compariſon of Duantities to each other, and have alſo 
ſhewn the NATURE of both ARITHMETI CAL and Gro- 


METRICAL PROGRESSION, which hereafter ſhall 


* 
* 4 - . 


be treated of more at large. 


What has been already ſaid concerning them, is ſuffi- 
cient for our preſent: Purpoſe, viz. to enable us to treat, 
IN a RaTIonar War, of that moſt uſeful Rule com- 
monly call'd the Gol DEREN RorE; which to do is the 
Deſign of the next Chapter. 

E 2s, 


2 ? i» * 
- 3+. F 4 * Ry " : "= 4 7 ! 
5 * ; ; 4 * a r % / " - * us 
0 - : : , * * — F . * * bt 
: 1 2 1 5 : * : + % 2 wy F - : : ; 
* & . - . . TT - &* * * 3 * 4 * # 4 
PX 
* 
* 
1 . 
Pp 
* T 
441.1 : 
: 94 34 : 
# 
tf # 


8 : ww * „ WR 3 & | 
" ” . ” 
, 4 * 5 4 : . W 1 
1 1 * o ** ; 
? y . 4 OY - , 1 
, ff * 4 % Ss. . 7 \ a = , * + 54 & 
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DrszuncT, when indeed the ſame DIFFERENCE or 


RA Tro returns, but is not continually preſervd: In the 


Fox we, every intermediate Term is both nel Edent 
and conſequent of the Common, whether Difference or 
Ratio; in the LatTex 'tis otherwiſe: Thus, 3, 5, J, 
9, IT, or II, 9, 7, 5, 33 Are in aritbmetical Progreſſion 
CoxnTixy'», becauſe in the former Caſe every Number 
exceeds its Antecodent ; 3h in the latter, its ne Gol 
by 2. 1 ei l 
But 3, 5; 95 113 or 9, 11; + 75" are in i Lerthebieg 
Progreſſion DrisJvNet:- or Drs oN TIN U' p; for the ſe- 
cond exceeds the firſt, and the fourth the third, with the 
Same Exceſs ; but the third does not ſo exceed the ſecoud. 
And in like manner 5, 3; T1,9;' 17, 15 3 19, 17; are 
in the ſame arithmetical Progreſſ 708, bur DrscoxnTINU' v. 


Aſter the made Manner 2, N 16, 32, Be” or 
32, 16, 8, 4, Se. are in geometrical! Progr efſion Cox- 
TINU D, becauſe in the former Caſe the popes is 
to its Antecedem all along in a'Dovsrs RATTO; or as 
2 to 1 in the latter, i in a SUBDUPLE RATIO, or as 1 to 2. 

dt now, 2: 4 55 3 8 el: 4. 8, are, indeed, 
in a geometrical Progreſiimm, but a Dise rt b p- or 
INTERN UP TED one, becauſe the ſecond. exceeds the firſt, 


and the fourth the third, and the fixth the fifth, in the 


Same RaTro ; but the third does not fo exceed the 
Wed or the Hfeb the fourth. inen f | 


77 
* 1 * = 
11 * | . 4 2. 94 I 643 # 


In like Nummer it is id of 4: nr Pts ; 3, -which 
N umbers arè indeed Grotreicarry proportional, t 
not Cox TIN UALIILY fo. 5 


And now ( which let be faid: hay fo au). ben 
| Ex THER Numbers OR Dyaittities, i e . 


Pages, are (as they often are) Tnus 23 A 
:% C: D.; thoſe Numbers or Duantities muſt” be 
underſtood to be PROPORTIONALS | (geometrical kph 


b ol X 4 N we. a vt ; 
C 
r 3 r a 


Chap, N- Agirumiric: 


mean) at leaſt Piscbx IN U D, #. 6. N Ratio 


A has to B, TAE SAME C has to D. 
But A, B, C, D, _ onifies Ih Sanne denoted 
to be ConmiNuaL geometrical PROPORTIONALS. | 


l " 4 l 
7 * 5 * 4 | mw * - win, «4 q wh 


And eee Progreſſion, when necdful, may 
be Tuus denoted, A, B; ©, D or if Cow D, 


Trvs, A, B, C, D, 


Thus have * in ſome wear e lain'd the Doubgtk 
Compariſon of Duantities to each ther, and have alſo 
ſhewn the NATURE of both I e and Gxo- 
METRICAL PROGRESSION, "wich hereafter ſhall 
be treated of more at large. 3 | 


What has been Wey faid © concerning him, is ſuſſi- 
cient for our preſent Purpoſe, vig. to enable us to treat, 
In ARATTIONAL War, of that moſt uſeful Rule com- 
monly call'd the Gol pvr RorE; which to do is the 
Deſign of the next 95 


B. ® 8 ; 57 ES 


b l 1 . ane Fx | 
. k . > : 0 
| 4 2 4 8 
* 1 * 1 * . . + 4 
L 2 F CHAP. 
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RVULE. 


unknoun, ma 


CHAP. x. 


being rightly underſtood, the ollowing Rur z 
muſt be eaſily intelligible as to its SITS 
well as PRACTICE. 


„ 


Renee Rule bas divers Nauts, 0 3 


Wer bEN-RUT 2, 
Rork or TuxkR, we 
 RuLE or PROPORTION: 10 


The 4 


It is cabd (and not wade Y; the 69222, 


| Rule, becauſe of its excellent and ſar N N UE. 


It is called the Rule of Taxee, becauſe in it TREE 
Numbers are given or known, from whence a Fouxrz, 
in Geometrical. Proportion at leaſt diſcontinu'd, though 
be diſcover d: For the fame Reaſon its 
calld the R e of PROBOKTION, || 


= 


This Rule. is , enter Di Lun? or Ee (or 


INVERSE); and theſe bh ne SIMPLE or Cou- 
* PPUMDED- „ 8 ks 


In the 1 Nile "i be en if ho third 
Term be multiply d by the ſecond (or this by that) and 
the Product be divided by the firft, the Galen will 


exhibit che Tan Term a 


_ » 
FF 2 A — * 
A 


—.— ur has been Hd in the fore 8 ters, 


R 


by 7 
WIS 


Chap. X. Of AxITHURTIcC. 
DEMONSTRATION. 


Let the four proportional Terms be ſignify d by the 
| Letters a, ö, e, d: Now, by the foregoing Rule, the 
three firſt, viz. a, b, and c, being given, the fourth 
Term ſought a, will be = . And that it will cer- 


tainly be ſo, may be prov 4, has 


Since it is by the Hypotheſis 4: h:: c: d, and thence 
(by Inverſion) Y: :: d: e, that of = 7 if both be 


* c, there will be produc'd © = d, or 5 b (d. 
Q. E. n 


e by the Hypotheſis it is a:b::c: d, that is 


724 if both be * bd, there will be es ad bc, 


dividing both which by a, it will be d 22 — Q. E. PD. 


Or, which —_— be more perſpicuous to the i 
thus, 


Since it is 2: h: c: d, that is (by the Definition of 
PxoPOR TIONALS, or of the bes or equal RA riOꝰs, given 


in the laſt Chapter) 3 7 — 7 And ſince (by Ax. 4) if 

equal things be nib by equal things, iy Products 

will be equal, therefore if both 5 and 7 be multi- 

ply'd into the ſame Quantity , the former Product will 

be a, and the latter — which two Products are = 
each o . 


8 
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Again, If each of theſe two equal Products be multi- 
ply'd by the /ame Quantity d, we ſhall have on the one 
Side the new Product ad, and on the other, the new 
one c; which Products (by the foremention'd Axiom) 
muſt alſo be = each other: But now, à and d are the 
firſt and laſt Terms of the Proportion firſt mention'd, 
and / and c are the ſecond and third Terms in the {ame 
Proportion, therefore this Concluſion is fairly gain'd, 
viz. Of four geometrical Proportionals, the Product of the 
Extreams, is equal to the Produtt of the Means. Now, 
laſtly, (by Ax. 5.) if equal things be divided by equal 
things, the Quotients will be equal: If, therefore, both 


the laſt egual Products, wiz. ad and cb, be divided by 


the ſame Quantity a, the one Quotient will be d, the 


OD BE £46 WE | 80 
other — or — which Quotients muſt be equal to each 
A 1 . 


other: Therefore univerſally. 


If of four geometrical Proportionals (whether continu d 
or interrupted) the Product of the ſecond and third be di- 
vided by the firſt, the Quotient will give the fourth ſought. 


This being prov'd, I now proceed to give a familiar 


Example or two in this Rule, making ſome uſeful Ob- 


ſervations as I go along. 


5 1. If 3 Pounds of any Wares coſt 5s. how many 
Shillings will 15 Pounds of the ſame Wares coſt ? 


Here now, becauſe in the Queſtion tis ſuppos d, that 
the 15 Pounds of Wares are at the ſame Rate per Pound 
as the 3 Pounds are; therefore it will be, 


As the Wares to the Wares, fo the Price to the Price; 


and fo, 


- 


_ Of ArrrTawmeric, 


3 (the Number of Wares bought) to 15 (the 
Nan to be bought) ſo 5 (the Number of the * 
Price) to the Nan ler Gf I 7 ſo expreſs myſel ) of 
the Price ſought. | 


Cal the Price ſought Q: Tes 


3 „ # 
1 


; 7 
Becauſe all that are here employ d are Nuxkxxs, and 
therefore HoMOGENEAL, it will be alternately, (and 
none but Homocenear Quantities can be alternateiy 
compar d). 


As the Wares to the Price, ſo the Fares to the 
Price, vig. 


. . 
3 


Now this is ſolv'd, according to the preſent Rule, 
by multiplying the ſecond Term into the third (or, 
which is the ſame thing, the third into the ſecond ) 
whence we have (5X15 =) 75; and, by dividing 


by the firſt, we have (Z =) 25 = = Q; And thus the 
Price bought is 25 Shillings : : 


See the WORK. 


3 
2 


3) 15 C2 25 + = =C 
2. 17 3 Dope Wages come to 2 Shillings, what wil 
12 Days Wages come'to? i. 6. 


Da. 
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Da. 5. Da. . | 
$:5$4:5-5 28's 
By multiplying 2 into 12, you have 24, which di- 
vided by the firſt Number 3, gives 8 = Q; therefore 
12 Days Wages is 8 Shillings. Thus, 


12 
2 


| 3)248 = Q, 
But if it happen that the homologous Terms propos d 
in the Queſtion, are not of the /ame Denomination, 
thoſe Terms muſt be reduc'd to the /ame Denomination 


with each other, before you can proceed to the Ope- 
ration. 57 


For Inſtance, ag 2 9 
Suppoſe a Queſtion of this kind be propos'd, wiz. 
3. If 3 Ovxcxs of Silver be worth 15 Engliſh Shillings, 


what are 4 Pounps of Silver worth? 


Since of the four 'Terms which are here ſuppoſed pro- 


portional, ?wo have reſpect to Wercur, and two to 


VALvuE ; and ſince thoſe which have reſpe& to Wrreur, 
are not of the /ame Denomination with each other; but 
the Ox ſpeaks of Ounces, and the Ork RR of Pounps ; 
therefore theſe Terms muſt be reduc'd into the ſame 
Denomination, before we can work as by the foregoing 
Rule we are order d; and, therefore, inſtead of 3 
Ounces, we muſt either ſubſtitute 3 of a Pound (for 
ſince a Pound of Silver contains 12 Ounces, 3 Ounces 
will 3 W a Pound); and chen the Queſtion will be 
thus ſtated; 5 DN 


4. 
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ef a Pound, to 4 Pounds; fo 15 Shillings to the 
Value ſought. 925 


Or otherwiſe, 
Inſtead of 4 Pounds, we muſt ſubſtitute 48 Ounces 
(for ſince a Pound contains 12 Ounces, 4 Pounds wis 


contain 48 Ounces = 4, * 12) and then the Queſtion 
will be thus ſtated ; 


As 3 Ounces, to 48 Ounces ; ſo 15 Shillings, to the 
Value ſought : Now, by either of theſe Methods will be 
produc'd the Value ſought = 240 Shillings, i. e. 12 
Pounds of Engliſh Money ; as is manifeſt from the fol- 


lowing Operations. 
p. p- os a 4 x 
4.421215: 348 15: Q 
4 15 
ne "15.5 — 
4960024 = . 240 
2 45 
12 = 2. 5. 


2 4 = Q 
12 = 


But now, it may be neceſſary to ſay ſomething more 
fully concerning the rightly ordering the Terms of any 
Proportion : And here Care muſt be taken, that each 
of the three' given Quantities be not promiſcuouſly put 
in any Place, but every one in its own, 1. e. The = 
Quantities (viz. the three given ones, and the fourth 
ſought) muſt be /o diſpos'd, that the fire may be rightly 
ſuppos d to have the Same RATIO to one of the remain- 
ing ones, as. the other remaining one has to the fourth 
ſought ; for otherwiſe, when ſtated, they'll not be 
PrOPORTIONALS. | | : ; | 
11220 M Thus 


82 


the ſame, tis rightly ſuppos d, the VAT u has to the 


lings. For, 


Terms of any Proportion. 
tbird Term be multiply d by the ſecond, or this by that; 


together, tis all one whether of the two we make the 


E 
y the rp: Or, 
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Thus in the firſt Example; The ir Term is neither 
5 nor 15, but 3; the ſecond Term, at pleaſure, either 
5 or 15, i. e. it will be, - £ 

As 3 Pounds to 15 Pounds, ſo 5 Shillin gs to E Shil- : 
types * F Or 5 | WW £2 


The ſame RATIO as the WerGn't has to the Werenr, 
VALUE. Or it will be, 

As 3 Pounds to 5 Shillings ; ſo 15 Pounds to ©, Shil- 

As the former Wxlekr is to its given VALve, /0, it's 
ſuppos d, the latter Wxrexr is to its VaLve ſought. 

Let this be ſufficient concerning the right ordering the 

And now, when the Terms are thus rightly diſpos d, 
tis the ſame thing (as I have already ſaid) whether the 
not only becauſe (as was juſt now ſaid) it is all one 


whether of the two is * in the ſecond or third Place; 
but chiefly, becaufe of two Numbers to be multiply d 


Multiplier or Multiplicand; as has been before taught. 
But to proceed, $200 ; 

is all one whether we begin theſe Operations with 
MuLTIPLYiNG or Drvipins.: For, | | 


Whether we multiply the ſecond and third Terms to- 
55 er (as is commonly done) and divide their Product 


: 
- 
. 


Whether | 


Chap, N. Of Az1THMETIC. 


Whether we divide EIER the ſecond or third by 


the Ft, and then multiply the Quotient ariſing thence, 


by the remaining Term ( whether it * to be the 
ſecond or third) tis the ſame thing; For, 


The fourth Term ſought is Ex THER Way the ine: | 


Thus, | | 
tit be A B C ., it will be bey 
| E 57 = * i — C = A B = D the fourth 'Term 

ſought. 


Or thus in NUMBERs, 


1 for Inſtance, it * £4 8 24, it will be 


2x8 _ 812 8 
(= — = (= 3x8) = 


„ 12 (=2X12) = 24. 4. e. The fourth Term in the 


Proportion, will be = the Product of the ſecond Term 
into the third, divided by the firſt; Or, 


To the Product of the third Term into the ſecond 
divided by the firft ; Or, | 


= To the Oxotient of the ſecond Term divided by a 
BM Hr, multip yd by the third; or, ; 


= To the Quotiem of the third divided oy. the ff, 5 
#1 multiply'd by the ſecond : And therefore, 


"Tis left. to every Man's Liberty to order his Opera- 


tion as ſeems moſt commodious to him. But however, 


Tis agree in in the Uſe of this Rule, rather to multiply 
firſt ; for, by 


is the better rb. For, 


ſo, the Trouble of A al 


M 2 - 15 
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If, for Example's ſake, a given Proportion be 
n e e 


And I would divide the ſecond by the firſt, by this Me- 


thod the Quotient will be 2 x, and therefore the third 
Term 8 muſt be multiply d by 21 (a Number encum- 
ber'd with a FRACTION) thus, 


2) 5 (22 
8 


20 


But if the Product of the middle ones 5 and 8 (viz, 
40) be divided by the firſt, 2, each Operation will pro- 
duce a whole Number. 


* 8: Q 
5 


040 


Both Ways, indeed, in the End, yield the ſame 
Succeſs: For, S142 e 


822 20, and {2 = 20 = Q. the Thing ſought. 
But the laſt Method has the leaſt Trouble in it. Thus 


again, | P33 | IK 
If the Proportion offer d be 2 : 5 : : 7 : Q, and! 


would divide the ſecond by the firſt, i. e. 5 by 2, which 


quotes 2 7, and then multiply the third by this 2 5. Or, Wl 
If I would divide the third by the firſt, i. e. n by 2, f 5 


Which quotes 3 à, and then multiply the ſecond, vi. 5 


by this 3 2, the Operation either Way is more incum- 
ber'd, than if, after firſt having multiply d the _ 


* 


» 
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= Terms 5 and 7 into each other, I then divide their Pro- 
duct, viæ. 35; by the firſt, viz. by 2. 


293307 5 


Yet take which Method you will, there is at laſt pro- 
duc'd 17 2, the fourth Number ſought ; and altho' at 


laſt here alſo is producd a Number with an adjoin'd 


Faction, yet it is ſuch a one as will create no farther 


Difficulty, there being no following Operation to be 


made more perplex'd by ſuch annex d Faction. 


But however, 
When tis ſeen that one of the middle Terms Cax be 
divided by the firſt, So as TO LEAvE NO FRACTION, it 


may be convenient to divide firſt ; for thus the Operation 
will be perform'd in leſs Numbers. 


Thus for Inſtance, 1 
| Suppoſe the Analogy or Proportion be as before, Viz. 


” * 

+43 0 „ 1 222 - , I » n 

5 / ier 74-48 a $4 1, eu wo ob : 

. ? 4 * 8 4 : , & : PLAN ®% 7 . > * : % * x -» . r 

2 ” + * A Lowes ©s 4 . 7 4 | — s 3 19 4 1 
0 * - is = < © 4 « > 

. * 4 aff 

* + . : l " $ 

N + * 1 - : - * 2 — * 2 4 f ** * 1 A z 
** * 9 Ke 


* 7 
g y : C F% 1 
\ — * — : . 
2 N * 1 7 F 4 42 
— he * 4 0 : 
* - 

P of *« 

” 

* 
f t f 
. 
4 0 
» 
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Y . kd —— 
4 * 114 1 3 G N * N J J * i * * A *. 9 n 7 , 


? * 
: ud. > 16 


1 11 
4414 14 1 1 


It may be convenient to divide (tho Nor the Hon, 
VET) the third by the firft, and to multiply the Qub⸗ 
tient into the remaining one. 


Thus, the third Term 8, divided by the fr, 2, quotes 
4, which multiply d into the ſecond, 5, produces 20, the 
fourth Number ſought. 8 


298 (4 
5 


— 


20 


Sometimes alſo, to render the Operation more expe- 
ditious, a precedent Diminution, or leſſening of the Terms, 
will be neceſſary, and this is done by dividing, by a 
Common Drvrsox, either the fir? and ſecond Term, or 
the firſt and third, where it's ſeen it can be done; or, 
indeed, ſometimes by doing both : Thus, 92 


Let the Proportion be 6 \Y:- 8 :'Q. 
If the firſt and ſecond be divided by 3, 
$)6Cs - ine 


And the Quotients 2 and 3 be ſubſtituted in their Stead, 


this Proportion is got, 
; 2: T VE 2" 8 
But, if the fr and third be divided by 2, 
Cy een 
And their Dutients 3 and 4 be taken in their Stead, the 


' Proportion 3 : 9: 4: Q. is gain d; And, 


If, 


4 
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It, laſtly, both be done, i. e. ſuppoſe both the firſt 


and ſerond be divided. by 3, and the rt now. er 


ated, and the 7hird be divided by 01 
30 a 3) 602 ud 8 9 713 3903 1911219 30 


. 0 | 1 N 7 i + R . 0 
: 4 * a x 4 2 , x 4 'S; * as ; 1 4 7 1 < 2 2 1 \ \ 4 1 * 8 » 
7 WE Ar 14 404 AM. nnn 
* 3 8 0 * a * 7 £ 


The folllowing Proportion is an . 


= Take which of theſe Methods 8 will, you'll ſee that 
Q. the fourth Term ſought, will b 2 nl = 12, 


In like manner in SY MBOLS.. 
If there be propos'd the Analogy 758 ; 
| ABC: ADE :: BEE: iQ 
Dividing the firſt and ſecond by A, you have it thus, 
BC:DE :: BEP: 2 8 
Dividing the firſt and third by B, you 1 get 
AC: ADE :: EP. * Of again 
By doing both, you. get | 
Cc: DE:. EF; ths 


By 0 of which Proportions, the ſame 2 Term 


is produc'd, or at leaſt ſucb fourth Terms as have the 
ſame VALUE, i e. The fourth Term Qis = 


ADE x BEE DE x BEE ADE x BP, 


ABC: 0:1 BG +: MC 


F Socme- 


* be 
-, = 
«x * 
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Secbelhwed the Terins are conveniently prepar 44 b 
MULTIPLICATION, 'thus, | 


If either the firſt and ſecond, or firſt and third, be 
multiply'd by a Coo MurT1eriss, or, indeed, if 
both be done, by which Means the Trouble of the 
FRACTIONS is eaſily avoided : a 

Let this Analog y be propos d, 

$:4 1: 3:Q, 


Here we may conveniently ſubſtitute the Double of 


the firftand ſecond, or of the firſt and tbird; Thus, 


v3: B+; 004 3: Q. Or, 5 2 4 6:0. 


For either of theſe Proportions anſwer the ſame End 
with the given one. | 


T * ein, if the Proportion offer d be 
3 0 2 L 5 2 "of . Q. 


We may ſubſtitute i in its | Room, either of the follow 


| ing ones, vig. either 


$;n 0 W 


Or 
n 5 2 


1 2 4 : : I E oy of; 3 
(Here the Jef and third are multiply d by ON 
On, laſtly, 5 


Here the ft and ſecond Terms are multiply by 3) | 


6 b * r is ts - N 
r MR 
%%% ͤ A 2 
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(Here both the frf and ſecond are multiph'd by 3, 
and the firſt and third by 2). 7 bs 


The like in SyMBoOLs: thus, Inſtead of the Slowing 
Analogy, VIS. 


May be ſubſtituted 7 ahhh the ie fir and third Terms 
into c) the following one, in its Stead, viz. 


AQ; DE 2 8:0 
* "BF 5 F 3 


Or, Multiplyi "gt the firſt and third i into B, the follow- 
ing one may be usd, 
Aq. D 2 3 H 


* 


en Wl" * 


Or rather, Both being done, i. e. the firſt and third 
being multiply d into C, and then, this firft, te tiply'd, 
and the ſecond being multiply'd into > By fol lowing 
Proportion is gain d, viz. N PR 0A 


vn Aga 


n CAN ate 


And now, by YE the 0 and ſecond k into F, . 
we get this, | | it 
ar; DB „ 80 
And laſtly, by multiplying the Now nt, 401 EY " 


third into E, is gotten the owing Proportion, viz. 
N AqF . 
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AqFq:DE :: GH: 


Thus is the firſt given Proportion clear d of i its fact. 
onal Terms. 


The common Foundation of which preparative Ope- 
rations is this, 8 


There is the /ame RATIO of Multiples to their Egui- 
Multiples, as of Simples to Simples. As thus, 


The ſame Rario as 3 X 2 has to 4 * 2, the very ſame 
has 3 to 4: Alſo tis 


4:4 3,: 4 
Alfo Z3A:4A :: 3:4 
And : CA B: C 
And 5 20 
And the likein others. 


Before we go on, it may be l clear one | 
Difficulty, which is as follows: = 


Analogies, or Proportions, are _ ' ſometimes fram'd 
amongſt beterogeneal Quantities (as thus ſuppoſe) As the 
Line A to the Line B; 10. the Height à to 4 85 IWeight. 6) 
and it may be ask'd, how can one Of theſe be multiplied 
or Wunde by the other ? As alſo, what, for Inſtance, 
to multiply the Weight à into the Line B, or, to divide it 
y the Line A, means? For what will that PropvuctT be 

whoſe Length is a Ling, and Breadth a Wlan ? of 
what that Quorrzxx where it's * hor, m the 
YO a contains the Line A? 


4 4 
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In anſter, we ſay, That a Line here is not compar'd 
to a Weight, (which are beterogeneal Quantities, and 
thence not poſſibly to be compar d with each other) but 
that the RaTro of the two Lines is compar'd with the 

' Rar1o of the two Heights ; which Ratios are homoge- 
neal to each other; as ſuppoſe double, triple, ſeſquialter, 
&c. viz. taking the Denomination from the Quotient of 
the Antecedent divided by the Conſequent ; but that 

uotient, as has been before ſhewn, is a NumBrr, or 
at leaſt ſomething of a numeral Nature, and homogeneal 
to real Numbers; as ſuppoſe, a broken Number, or a 
ſurd one, or the like. 2 855 EY 


So that when *tis ſaid, A: B:: a: fl, we mean no 
1 3 
more, than that the Ratio of A to B, or 5 * the 
8 Or, which comes to the 
fame, that the Quotient of the Quantity A the homo- 
eneal one B, is = the Quotiem of the Quantity « — 


its Homogeneal (however beterogeneal to the former ones) 
Thus, | 


RATIO of à to Þ, or 


If A be a Line of 2 Feet, B a Line of 1 Foot; that 
ſhall be the Double of this, or as 2 to 1. Again, 
If a be a . of 4 Pounds, and Þ a Weight of 2 
Pounds; that will be the Double of this, or -as g to 1. 
For both BA Ce, and Me Ci And therefore f = 7 


— — 2 —— 4 0 n Era 4 
- 1 1 23 Sc. W a : 4 ' * ; a 5 iq ; . 


" 


Since, then, we have regard here to nothing but the 
Rarro, or the QuoTteNnT, we may, inſtead of the pro- 
pos d Quantities, ſubſtitute vthers, of any kind, which 
are in the ſame RATIO, or which exhibit the /ame Quo- 
TEENT, however beterogeneal they are to thoſe pro- 


N 2 Pos H. 
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pos d. The AzrTMETICIAN therefore, in his Operations, 
inſtead of the Qxantities propos d, of what Kind ſoever, 


whoſe RATIO only is conſider d, ſubſtitutes Numzrx, 


Cor what is of the Nature of Number) which are iy 


the ſame PROPORTION. 


Thus, for Inſtance, 


Inſtead of the Lines A and B of two Feet, and one 
Foot, he ſubſtitutes any two Numbers in the ſame RA rio, 


as 2, 1; or 4, 23 or 6, 3, Sc. Thus, 12 1 = 


And, by ſubſtituting equal Quantities, inſtead of thoſe 
propos d, the Quantity is by no means chang d. 


Thence it's the ſame thing whether he ſays, As the 
Line of two Feet A, to that of one Foot B, or as the 
Number 2 to 1; or as 4 to 2, Ec. the re and 
thence alſo the Ratio (which is all we regard here) being 
on both Sides equal. And although, inſtead of theſe 
Numbers, he ſometimes again ſubſtirutes Symbols, or 
retains thoſe the Lines had, yet he takes theſe, as it 
were, for Numbers, and treats them like Numbers ; nor 
does he ſuppoſe himſelf to be converſant ſo much with 
Lines and Weights, as with Numbers in the ſame RA rio 
with thoſe Lines and Weights. . 


Thus in the propos d Example, 


If A, B, be imagin'd to ſignify 4, 2; (viz. becauſe 
= = 0 & and e, if you will, remaining as Hebel 
of the Wercuts: It will be the [ame thing to ſay, 
A: B:: 4: %, as to ſay, 4: 2:: 4: Þ: And there- 
fore the Rectangle of the ſecond and third B * a is 2X0, 
or the Double of the Weight a. And 3 is 2 


or the fourth of that Doubles. "© ior 
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But now, to double a Weight, and then to divide that 
Double into four Parts, has nothing abſurd in it. 


But of this enough for our preſent Purpoſe." IGUOU of 


Now, altho', as has been at large ſewn, bnd 
that the Rule of Three DixzcT may be ſeveral Ways 
Wrovenr, yet the firf being the — general, and 
moſt praftifd,. as has likewiſe been ſhewn, not with- 


out ſome Reaſon, ſo 1 ſhall make We of it in che oy 


tion of the RL: <ueftions. © 1 im mann 


nl I. . ry 


a 


If the Intereft of 100 Pounds for one elt be 
5 what is the Mts of 530 n for the fame 
ime ? , | _ 


EET. 
* 


 OPBRATION.' n den auen 


oho erento 81147 


1 : 6 N 550 
DIES Anſwer 


1160)3 3]oo(33 Pounds. . 0 


4c 1 
„ sf 


2E STIO * 11. 


If 4 Pounds of any Wares coſt, 8 Shlllings, what will 
one b en (112 Pounds) coſt at that Rate? 


Fe. ; = 
p. ne, 
4 — 8 — 14 
122 Miuer 
ee Shils 
4 ee ann os 


Note, 


GI ein 0 A £ — 5 > 1.187 
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Note, Since the Number 1 neither multiplies nor di. 
vides, ſo as to alter the Number »wltiplied or divide 
by it, if in any Queſtion in this Rule of Three, the firt 
Number of the Ares given ones be the Number 1, the 
Work may be done by Multiplication only; and if the 

aft. of the three be the Number 1, the Work is perform d 


F, W237 | 

N B., In Whatever Queſfion.iin this R viz there 
happens a Repieinder after Diviſion, ſuch Remainder is 
Part of the firſt DrvrpExp, and is {till to be divided by 
the former Drvrsox, i. e. ſuch RRMAINDER is the 
NUMERATOR of a vulgar. Fx ACTION, to which the 
Drvisor is the DENOMINATOR: Which FRACTION is 


Part of ONE ſuch InTEGes as the Quortexnt found 
OO „ / apr 


This is plain, with a little Conſideration ; but, that 
the Learner may want no Help, let him obſerve well 
what follows under the following Example. 

QUESTION III 

Suppoſe 15 Pounds '6f Cotheneal coſt 24 Pounds, what 

will 82 Pounds coſt at that Rate? = 
k 2 


5 P. >. - as J. " . 
Fi enn rr I . nan 
* 2 
. 


36-04 
328 
164 


n 15019680131 /. 
F 


* - 
- 
» © LY 


The 


Un — Ki 
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The Anſwer, is as you: Ge'r35kand 14 A dg: 3, 


Here you Te a Pound, or 20 -Shillir is divided, or 
pon d to be ſo, into 15 e 72 Parts, and this ER A- 
CTION 1. ſignifies 3 of tho Which, it's plain, 
are leſs in Value than + Pound, bY Y much lets, or 
what the real Value of theſe 3 3 is in Money, the 


Learner does not ſo eaſily fee : For the preſent then, he 
may obſerve what follows; N 


The PouN D, by Cuſtom, is divided into 20 
Parts, and each of thoſe Parts we call a Shilling: Now, 
what we have. to do, is, to find how many Parts of 20 
(ie. how many See, . to 4 1 * . 


which is done by ying th us, a wa Kg” oY "dee 
x5 729 43-3: 20 
t 2 8 
. N | C 
3 159690 Parts or Skill. 


By this Work we - find that 4. Shillings is = 5+ of a 
Pound, | 


And b the fame Work 'we ſte that t © fo) er 
Nan be * 20, and that aten f. be 2 ge * 
old Divi/c A, 15, che uotient 4 C4. e. 4 Shillings) will 


be the Value of o a Pouxp. i in our Eng Money. 
Therefore, 


In Caſes of this Kind,” we may Pa e following for 
aRuLE mi to be goals on. 


4 


1 


* * i oz 


ww 


1 3 — 
9 „ 2 
* ' « ++. ff oy py artery 
21 pri 6 21 a Os 


Multiply the Remainder by OY next IN RR TOR Deno- 
nation to Tur the QuoTIENT conſiſts of, and then 
0 8 . 
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divide Ox, by the old Diviſor, and the — wil 
give you the Var p- of ſucb REMAINDER: | 


10 ake one nee 


"A als n 1 


. AE . on W. 


1. 4 Places of Broad Cloth coſt E190 15. . what, 
at that Rate, will one Piece coſt? | 


* 
3 Pieces Ard A J. : JJ. = Piece. 
C 
Bring the ſecond Nutuber ( viz. 1501. 155. into 


the loweſt Denomination mention d 1 v. Shillings 
and then it will ſtand thus, 


. g. ef 
40): 10s :: 1 (3715 and 4 g of a Skill 
. X IF + Yr „ ky 
_— 18 — 15 45 5 of a shi 
U 15 wit 


The Value of which Fxaction (45) in Money, 
ba be found * the e d oe 


; 12 
: „ 400 0 ET 


So that the Price of one Piece of Broad Cloth, at the 
foregoing Rate, is found to * J. 16 1 5 4 2 


* 


0 5 5 a * . L g #34 
* — c * * L 1 , —_ 4 7 
* 2 : \ « 
SR. . FA . F 
” + 2 1 ? 
- : ; 0 * 7 9 
_— LE * * . ö 4 : q a 
i * K k N . . % i . \ . : 5 C 
% * 4 — 6 % . ? a * 8 ; 
a g 
= . 
4 : l * | 
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QUESTION. v. 


If 8 Pounds of Tobacco coſt 145. what will half a 
hundred weight (viz. 56 Pounds) coſt at the fame 
Rate? 


Anſwer. 4 J. 18s. For, | 


e 8 

| " . Yo! 4 y „ F 
| * . 6 3 
3 272 6: 4 — 18 

4 * - » * . 

. * 17 | : 1 

KL 1 4 , : q . he” 4 
nf 


""CVEST 10; N. VI. = won lem 1 


4 2 1 rio Au Air! 
If 14 Shillings will buy 8 Pounds of Toba 
much will 41. 18s. buy after the ſame Rate? 


Anſwer. 56 Pounds, For, kl 26 


- o 
Leer 


1 pe Tos J: , 
14: 8 :: 4.— 18: 56 


"QUESTION vn. 


If half a hundred Wei ght of 88 be TY 


4 185. how much SE" be — * 1 750 at chat 
ate ? 


— 
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4 | 14 
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Anſwer. 8 81. 100 1 pai „ 
s ſ ag = - 
* 222 295 418 B04; 353.63 } 23.4 #"4-3 
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gvesrmon Vm 


8 Suppoſe 40. 1 8. F. will buy 56 Pounds of T obatco, 
what will g Pounds of the ſame Tobacco colt 211, 


Anſwer. 146. For, 


| 14. ol 6 
| 56 : 4— 


So P. . 
— We "+ 7 


See more Examples'in the APPENDIX. 


I ſhall now ſayia' Word or wo concerning the PRoor 
of this Rule of Three, i. e. Sew how we may, if any 
Nous. ſhould ariſe, be aſſur d whether the Operation be 
true ot no ;: and this may be done ſeveral Ways. 


Some order it thus, n Abano 4 


1 1 
„ » 8e 1 
— 


They multiply, the frft Term into the fourth, and the 
ſecond into the third, and if each Muſtiplication produces 
the ſame Product, the Thing is rigbtbiy done. 


. * 6 | | 3 * 3, » — , 
This in d enn 
one. DD. . 
4 8 ' IS Joao tt, Kaul oe SES 
41 * F xXam N 4.7 Janne Dienen £ 12. 
Suppoſe the Proportion be 3: 5 :: 9: a fourth 
Number ſought, which is found, and which we think is 


. » 


truly found by the foregoing Directions 1 ¼ 


In order, now, to prove whether-this Number 15 be 


| 8 truly the fourth Number which was ſoug bt, multipiy the 
| | Firſt Number by the Jaſt, i. e. 3 by 15, it makes 45; 


and the two midd ones multiply'd together, i. e. 5 and 
9, \makg al/o 453 thereforè the Numbers 3, 5, 9) 35 
| | | 1 


15 are E e and the Work was as righth done ; 
for it has been already proud, That. 


Of four directiy proportional Terms, the proper of 
the Mgans fs. 1 PRODUCT of the EXTREMES. TE 


- 


Thee, we may Gels contiader that theſe +a 
Terms, the: Pxonucr f whoſe Mrans is = that of its 
EXTREMES, are directly proportional: T herefore, as was 
juſt now ſaid, the Numbers 3, 5, 9, 15, are .certaitily 
directly Proportionals, and therefore the Number 15 
truly anſwers'thie Queſtion propos d. 


Secondiy, v „ T7 . | ev Is F 15 13 4 1185 
The Poor of theſe Operations. may be order thus 
| ert W. Mrs 20-4 5163 if o Amn 


If the Man Tn ſound be made now” the fr 
A the Operation be Auen vi. en main 
may g DIGI 


As that which wdr the fourth to the mird, 16 that 

which was che ſecond to wachung fuer. _ EG ene 
. e Sed 

If now, aſter having Workd this Proportion ani; 
that Number be produc d, which in the former Propor- 
tion was the firſt 7 hang the former Opzx aT10N8 rightly 
perform'd ; if otherwiſe, there is a Fault committed 
ſomeꝛub ere. Stile, A nN i 0 8 e 


See the WORK 


n 8 20 2,01T24% Gew 01 vr 
7 55102 a en . 2 1 n ane. N 
N 1 83 20 LES 
811102 hy 12 jc dab Bes . 5 148 404 


a * * " 3 \ * ; 1 ; 770 a . 
07 e ene, A bl 1 h. 
ry 0 . 1 
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T * r 


By which 15 plain the former Work i is ; true. 


f 
/ 
# 
/ 
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Of Antruxztre, * 
ern I, And cl ri f 


aN 4 54 
, > # IF 
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Whether the Winken 15 be the fourth Number, 2. 
ſevering in Proportion to the three given ones 3, 5, and 
95 1 ſhould rather prove thus, * Viz. By ſaying, 


IRR 5 2 SP #05 ane! en d NON 
| 3 8 A ABI: V A* Or thus, 
V ſaying; .- 0 
hing e of; 25) 
7 : | % 4.7 
x amn ft 0 Ws. 


9 : 3 Las Ob = 8 P60 0 * T 


Ny this Method the Numbers 5 and 9, which before 
were 8 become Now Drvxsons. 

tt! B- 1 ms | VV EO URGAIT * wb oy . 2 100.4 I SM. 

The Truth of this kind of Operations may, indeed, 
on Occaſion, be prov d ſeveral other Ways; but What 


I have already ſaid, is, may-be, mere than * 


concerning theſe PRxoors. A 


Before I end this Chapter, 1 ſhall he the TLearuer 
ſomething concerning the Compariſon of Hours under 
different Mezipians ; then give him lome Caution in 


relation 20 Qantities Nor Proportiona. 


an * Ants \ 37:3. £51 icke "7 ob 1 WC 8 ala 7 17 

8 inſt, ben. "i 205 „NN of el rs I Bop a0: BY ? N W 

ace Aar ei dicht erw 1 Del 

What o Clock is it at NAPLES, when 'tis 8 at 
LONDON? -. 


AU 9ſt 990 
Now, to anſwer QuesT1ONs of this Kind, we „ wuſ 
fore-know from Gzogzapry,; that NAPLE is ſituate 
15 Degrees (a little more or Jeſs) Eaftward from 
LONDON, and therefore the-Sun comes to the 
Meridian of NV APLES, ſooner) than it comes to that 


oF NDS ah ut the Quepionis, How wuch Looney? 


P E wv 1 8 
0 . : * > o * 
” * £% - * 1 - . PR a ® 4% . bf 1 * . * 1 * * 
1 7 11149 ? 3 * 117 ” \ 
; 944 * Py * > 4 © * * \ — -& © -- 18 8 ; 
a = 


3 , 
: * 


To anſwer this, it muſt alſo be known, that the 
gur paſſes over his whoſe diurnal Circle (ſpeaking after 
the common Manner) in (about) 24 Hours, 5. e. in 
this time is return d to the fame Mcexrnian from 
which it ſet out; and further it muſt be known, that 
there are 360 Degrees in the whole Circumference of 


a Circle; Now theſe Things _ premis'd, the AN A- 
0 


Loy Or PROPORTION will be as follows, viz. 


* 


If the son in 24 Hours paſſes 8 360 Degrees 


how many Hours is he paſſing over 15 Degrees? ß 


And, ſince the Su wn moves with the ſame equable 
CeLerxrTyY, and therefore paſſes over Spaces DixzecTLY 
proportional to the Times, "twill be as 360 Degrees to 
15 Degrees ; ſo 24 Hours to the Hours ſought, viz; 
1 Hour, as is manifeſt from the adjoin'd Operation. 

Deg. Ho. Deg. Ho. Deg. Deg. iHo. H. 
360: 24 :: Tf: Q:. ani * $00;:15 2m; Q0.= x, 


15 ht 8. 15 
111 5 | Oe 120 
360) 36001 = . 360) 3600 = Q. 


Therefore the SUN comes to the Meridian of NAPLES 
an Hour ſooner than to ours at LONDON ; and there- 


fore their Noox' is one Hour ſooner than ours; for there 


it is Noox, or 12 o' Clock, when at LONDON tis 
but 11 ; and therefore to anſwer the Queſtion. put, tis 
5 I's ; . * 
90 Clock at NAPLES, when tis 8 at LOND ON: 
Again, | Odo con 


Suppoſe it be asked, 77 bat time of the Day it is at 
ACAPULCO, in MEXICO, when 'tis Noox at 
LONDON? Fn 

* — ; 


101 


86 


Of AxfTAuETIC. Chap. X. 


"Firſt we muſt know, that ACAPULCO hies about 
106 Degrees to the Weſtward of LONDON (a lit 
more or leſs) and therefore the Sun comes to the Meri. 
dian of ACAPULCO, later than it comes to that of 
LONDON; but *tis here fought How MVH later a 
To find which, the Analogy or Proportion will be a 
follows, =O - "9b; 


As 360 Degrees, the Sun's whole diurnal Courſe, to 
106 Degrees, the Difference of Longitude between the 
Places; ſo is 24, the Hours in the whole Day, to the 
Time ſought, = Hours 4 Minutes, Th 


a: 

DIS: 

3610)2541407 7595 f = 17 4 
252 | 


SY =; 1 - 
— — by : a 
— 
wy ” : 
. > 


1, 3 
0 Therefore the SUN comes to the Meridian of 40. 


 PULCO abot / Hours 4 Minutes later than to that of 


LONDON; and therefore their Noo is 9, Hours 4 
Minutes later than ours; and therefore tis but 36 Mi- 
nutes paſt 4 in the Morning at ACAPULCO, when 
tis Noon at LONDON 0 


But to go on. 


Chap. X. Of AxITAuETI C. 
„ ee $ e £066 45 8 100. eite 5 i 0:92 bs 
The Lerner muſt take great Care, leſt he be decei vd, 
5 thoſe Things to be PxopoxTIONAL which are 

aw %%% .. | 


VE. 114 : : : "I * 
7 1 ? 
# 5 [5 7 « i * 3 q 1 1 : 
d / 4 * 
Or $ x EF DE, TAL 
| q 4 = * . * 7 * J +> 


Suppoſe a Weight, moving by its own Gz aviry, 
deſcends 20 Feet in 2 Seconds of Time, and tis requir'd 
to find how many Feet it will fall in ro Seconds? 


Here, now, if the third Number be x the ſecond, or 
the ſecond by the third, and that Product be the 
frf, the fourth will be 100; but this Number does by 
uo means anſwer the Dueſtion. | 


See the WORK 
N 1: as: 1h | 


$:.: 0 

n 5c 
2)2oo(100 = Q. 
For alcho it be true, that this Weight will fall 100 
Feet in 10 Seconds, if it was to move with the ſame 
Velocity with which it deſcended. 20 Feet in 2 Seconds 
(becauſe the Number 100 is a fourth Proportional to the 


three given ones, 2, 10 and 20) yet this cant be a true 
Anſwer, becauſe oz 2E. 


A falling Weight does not proceed with an equable 
Motion, but with an accelerated one; its Motion being 
ſo much the fwifter, by how much the longer it is in 

If a Veſſel that will hold (ſuppoſe 12 Gallons). be 
fll'd with Water, and a Hole at the Bottom Ip 


N 


Of AxITHNAETIC. Chap. X. 
and thro' it there runs out 3 Gallons in 2 Minutes | of 
time, and tis demanded in what time Att the Water 


Here again, the Learner muſt take great Care, leſt he 
be deceiv'd ; for, if the Queſtion be thus ſtated,” viz. 


If 3 Gallons run out in 2 Minutes, in how may 
Minutes will 12 Gallons run out? 


It will be anſwer'd, according to the Tenour of the 
foregoing Rui x, that Arr the Water will run out in 9 


Minutes: For, 


Gall. Min. Gall: Min: 
„„ 


And, indeed, this would be true, ſhould the Water 
continue to run out with the ſame VELO OI Tx with 
which it began to run; but it is quite otherwiſe ; for, 


The CxIxRI Tv of the Water running out continually 
decreaſes, and by how much the Jeſs remains of Water 
to run out, by 5 musb the ſlower it runs out, i. e. It 
runs out with a greater VELOcITY or SwIrTNESS When 
tis near Furr (for Inſtance) than it does hen it is 
but N vLr, becauſe the inferior Water running out, 
is in the former Caſe preſs d by a greater Weight of 
ſuperior Water, than it is in the Jatter. 17.08 


By what Decrets, either the VeLoctyY of a Fall- 
ING Height INCREASES, or the VELocity of Hater, 
thus running out, DRREASES, is not ſo much my Buſi- 
neſs HERE to enquire, as it is to endeavour to make 
the Learner throughly underſtand, that this Rur x of 
three Drxxcr, under Explanation, is not employ d but 
with Quantities truly PxOpORTIONAL, For, . 


Chap. X. of tek 105 


By it a fourth Qu Quantity is. ſought,” which has _ 
ſame RATIO to a third ei as the ſecond has to the 
firſt ; or to which a third given has the fame RATIO as 
the fit has to the ſecond. But now, 


Tho' an Enquizy, by what * the Nbeny 'of 
a falling Wercur, increaſes, and that of W AT.ER n- 
out decreaſes, may ſeem foreign to the main Dk 
of this Trat, yet having propos'd Examples of this 
Kind, the Learner will excuſe me if I go a little out of 
my Way, and Juſt mention the fallowin Helps, which 
he may take to his Algtancy . on Tye 3 Firſt 

"_ 
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c Ga Prop. 2. concerning Moron naturally 
accelerated). has prow d, That the . 5 deſcribd, and 
the Diſtances run thro by the falli ing We ight, will pluays 
be as the Squares of the Nin es, 40 #n 42 2 Js "Wherefore, 


If a heavy Body, deſcending from its Place of Reſt, 


fall any in a Alen Ts in twice that Time 
will 94 5 qr Home 9 Lee's in thrice that Time, 
nine times that 


17 ence the foregoing Fon 
ion may be eaſily SON "Ind the true Anfewer 4 fo 


be 500 Feet: Thus, 


8 Suare 5 the firſt time, to 100, the Syuare 
of 10 latter time, ſo 20 Feet, the Deſcent in the rf 


ars to the e pres reef. time, Fo all 
or, 5 4. 
4 * 10 80. get, „Again, PRs i 


If a Fellet wi hold, ( ſuppoſe E 12 Gallons) he 
fill d with W. 12 8 d a. Hole at the Bottom of the Veſſel 
be made, . W ich th ere 1908 out 3 allons in 2 

Minutes of time, and tis de e n Pn Time ALL 
hy — Frum MEE, > BE * | 
ins | the 4 30 it alt take [great 3 q . 
1454 5 L 2 Wet a . 


sd ¹ ns 1387 10 


* 1 


4 £ 


%% of Mirae... + 


hy 4 
1 att £ 


erde 21 ; 26 12 Dei 1 
Ii the Qyeſtion be thus ſtated, u. 


If 3 Gallons run out in 2 Minutes, in how many Mi. 
nutes will: 12 Gallons. run out? 
TITLE 13 * | oc N ' N | ; a8 . A 6 - 4 93 N | 4 
It will be auſwer'd, according to the Tenour of the 
foreguing common Ru LE of Proportion, that A L 1 the 
Water will run out in 8 Mizutes : For 


212 
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\ K , #- S 5 9 P 8 ; 

CG 7 N. 4 | | | o | 547 | | : | | 

* a * : - * — 
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And, indeed, this would be true, ſhould the Water 
continue to run out with the ſame Velocity with which 
it began to run; but it is quite otherwiſe; for the Ceje- 
rity of the Water running out, continually decreaſes , 
and by . how much the LEss remains of Water to run 
out, by. ſo much the Stlowxx it rung out; i. e. it runs 
out with a greater Velocity or Swiftneſs when tis near 
Furt ( for Inſtance) than it docs when tis but Daf 
Furr ; becauſe the inferior Water running out, is, in 
the former Caſe, prefs'd by a greater Weight of ſuperior 
Water than it is in the Jafter. © 


7 * 


concerning the Motion of Nater, That. 
p * 0 149 y "$7 . . 1 1 81 F r ? a $4, 4 


If there be a Veſe! (for Inſtance, a Parallelipiped) 
full of Water, in the Bottom whereof is made a Hole, 
thro' which the WroLE Quantity of Water will run in 
exactly 10, Minutes: He has, I ſay, prov'd, that this 
Water ſhall deſcend in the Veel thro G Spaces, 
in EqQuar Times, in ſuch Sort, that if the Height of 
the Veſſel be divided into 100 Parts, the Water running 
out will ſink 19 of theſe Parts in the fi Minute, 17 
of them in the /econd, 15 in the bird, 13 in the fourth, 
11 in the th, 9 in the /axth, 7 in the e 5 in the 
eighth, 3 in the ninth, and 1 in the feuth, or la Mi- 
. nute. p h : 38 VE I G7 67 "0 i = 


- — 


_ ToxrICELLLIus, has demanſtrated in a little Treatiſe 


At this Rate we ſee there runs nineteen times as much 
Water out in the fr/ of the ten Minutes, as runs out 


in the Jaſt. — 


Now here tis plain, that the r Numbers 
10, 17, 15, 13, 11, 9, 7, 5, 3, and 1, are the Drr- 
ae of the Squares f the Times ; for the Wnorx 
given time, in this ExAuprz, is TEN Minutes, the 
Sevans Whereof is 100; and the Squaxe of 9 is 81; 
The DIxFEKENCE- of which Squares is 19, the Number 
of Parts ſunk in the i Minute. Again. 


The Square of 8 is 64, the Dirxexence between 
which, and the laßt Square 81, is 17, the Number of 
Parts ſunk in the : ſecond Minute : And fo on, as in the 


following 


- 
. * * — pl 
. MW . 6 e . \ * N 
* 0 „ g — 4 11414 
0 * 


LN e 

e Ker 
Parts || Times || Times II Piffer.of 
| funk, , Min. ſquar'd. ; N 

BY 1 l 

30 [| O 0 

1 ——ů— — — | | FIT - 
. 25 | dk n 


5 2 | IL 
8 8 5 5 6 11 3654 err 
4 7 11.49 11- 8 
rl . r ge 
: % + $$ _ * 4 f ISS | 
12 * , 6 | > 17 1 
: 3 F 9 y 81 TaL 074: 


P —_—_— 
— „ 
+. 
* ( 
9 q 
Pr 
9 
p _ - 
& W35 
* 
* þ 
ad 4 
"I 1 
n 


* LK T1 I 3 * 7 4144 
168 HM bs I 8 | Chap, X. 
ty which +; BY we may "I ; gain the foltowing 
„to ſolve the foregoing, and lite Qi n8FIOKs: 
Tg 


* A 
IN 14 


_ Since, hs, * 81381 or | HOLE, LS in the 
ExPERIMAENT , a SSA is divided into 100 
EGA Parts: ...'r 


upp 590 210 way I of 1 "ay Fre Ge it chat it will) 
to be di 122 15 Equar. Parts, Ats0 : And then 
find WrarT Bart o 1 HAT Nee * Is, 
. runs cut in a given Space of Time. 


In, the for n | 
Gallone; the given 
Space of 7 me, Viz. 2 


1 G 44 * 9 wy 
XAMPLE- 12 85 en V "ROLE is 12 
uantity, that runs out in A. given 
inutes, is 3 Gallons : W | herefore, 


by the common Rule of Proportion; 
Whole Hhote- Weg” | 
Gall. ' Parts.” 1 " E 4 


12 100 * 7 35 the oben Part of 


j w_”_ "Ree + - — 


12 (in 2 Minutes) to 255 ihe - like Part of 100 inthe 
fame Time (ſüppoſe). — 


Thus, according to the Feldeity of the water s running 
out, in this 9525 osd ) Example, the Water ſinks 
25 of the loo equal Parts in 2 Minutes; But, 


—— . —ů 


In the Erresinfur - bonds the Water was found to 
fink 36 (= 19 + 17 of the roo qual Parts, in 

| the ſame Space'of Time of Viz." Minutes) whence its 

| manifeſt, that the Water runs ont (in this ſuppos d 

| Example) with 7eſs Veldcity than it did in the Expr- 

RIMENT” (for if the VeIOcITIEs were equal, the PAx Ts 


ſunk in horb, in the ſame * of Time, would haye 
* * 


"2 
Pa A 


Therefore, 


Chap: X. Of Axrriumerre. 

Therefore, the Wrorr 100 Parts (12 Gallons) 
in this (ſuppos d) Example, will be longer running 
out, than the WOL E 100 Parts in the EX ERIMENI 
were. 4 


On the contrary, thoſe would run out in leſs time 


chan theſe, if the Water had been found to run with 
greater Velocity in this (ſuppos d) Buample, than it 


did in the Exp EKIMENT. But, 


gie that found as it will wis. be the VstocrrrEs 
tal of uefnjj the foregoing Exverrment may ſerve 
a5 a funding TABLE, or ScarE (or whatever RISE you 
pleaſe to call it) by the Help of which ( after the Pre. 
baration above) the foregoing, and ſueb-dute Quxsrions, 
n ͥͤ 


As 25, the Parts of too, run out in 2 Minutes (ac- 
cording to the ſuppos d Example) to 36, the Pant of 
100 ( anſwering, by the Exprxrment, to the [ame 
Space of Time) ſo is 100 (the whole Quantity, accord- 
ing to the ſappos'd' Example, run out in a certain, tho? 
unknown, Space of Time ) to 144, the Quamity or 
Number of Parts ſunk, according to the Exetxicment, 
in the yame Space of Time: Which Quentity C144) 
anſwers, by the foregoing TABLE, if produc'd, to 12 
Minutes of Time, = the Time Sougut. For, 


Tho' in the TABLE, the largeſt Number of Parts be 
100 ( = the Syuare of the whote” Time thereimention'd, 
viz. 10 Minutes) yet the Time anſwering to theſe 1344 
Parts, may be eaſily found; for this TABLE may be 
carried on, for Uſe, as far as you pleaſe, by only carry- 
ing on the equal Times as far as you pleaſe ; thus, 


By adding to the 10 equal Spaces of Time mention'd 
in the ExvyERIMENT, fo more equal Spaces, Viz. 11 
and 12, and ſquaring them, in order to get the DrrrEx- 
ers of their Squares, Viz. 23 the DirrerENCE be- 


tween 


N _ | es... — | 
— be? F ¹ arts 7 oe = @ * gay 
” ways 2 


found to run out in 12 Minutes, and Nor in 8 Minute, 


Quantity of Water, it may be eaſily deduc'd from 


proportional. 


Of ARITHMETIC. Chap, X 


tween the Squares of 12 and 11; and 21 the Dryrxz- 
nNcE of the Squares of 11 and 10: Which Dix. 
ENCEs (23 and 21) added to the foregoing Sex; of 
DreFERENCES 19, 1), 15, 13, Oc. make 144, exacth 
anſwering to 12 Minutes of Time. Thus then, 


If 3 Gallons run out in 2 Minutes, 12 Gallons will be 
Again, 
Since the/e DrirrereNces of the Squares are a Str; 
of Numbers in AzxITHMETICAL PROGRESSION ; and 
ſince the Sum of this SERIES is always = the Wyorz 
known ProetrTIEs of ARITHMETICAL Progreſſional, 


that the Roor of this Sum, whether under or above too, 
is always = the Time ſought, thus, 


In the ExameLt above, the Sum is found to be 44, 


whoſe Roor is 12, as before. And, : 


If the Sun be under 100, the Tims is found, by the 


foregoing TABLE, by bare Iuſpection. wes 
Let this be ſufficient here concerning Quantities Nor 


More of this Nature you'll find in the AP PENDIX. 


I now proceed to explain the Single Rule of Thre 
Inverſe. vis | YL PER 


' E 35.37 f 
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CHAP. XL 


HE RECIPROCAL Golden Rule, or the Single 
r Rule of Three Invexse, is when from three 
Quantities given, a fourth RRcfi RO CALL x pro- 
portional is ſought. * 


Now, we ſay Quantities are REeIPROCALLY, propor- 
tioual, when, of the compar d Ra rio's (viz. of the fir 
to the third, and of the ſecond to the fourth). the one is 
the Ix VERSE of the other. 


4: 18 ::: 6: 12 will be ReciprocalLy propor- 
ial, becauſe + are = 4, and $ = . And the like 
in others. 


Now TR IS Rule differs from the Dizect Rule, 
which I have already explain d, :hus, 


As, there, Regard was had to the Equality. of the 
Ratio's or QUOTIENTS; ſo, here, we regard the Equality 
of the RECTANGLES or Pxopvers, Viz. There, 


As the firſt Term to the |/econd, ſo the third to the 
fourth ſought ; and thus the ſame QuoTren'e comes 
forth from dividing the firſt. by the ſecond, as there does 
from dividing the third by the fourth: but, here, the 
RECTANGLE or PRODUCT of the firft, multiply d by the 
ſecond, is equal to the RECTANGLE or Prxopucr of the 
third multiply d by the fourth ſought. 


: 


| For 
\ 


111 


112 


ſo the Breadt 


Of AxrTumeTICc. Chap. XI. 


If a Field 40 Rods long, and 4 broad, contain an 
Acxx of Land; how broad muſt that Field be which i; 
but 20 Rods Jong, to contain alſo an Acxe of Land? 


Here tis manifeſt, ſince in both, the ſame Quantity of 
Land is conſider d, that the GREAT ER the Length ba 
Field is, the Lesser its Breadth muſt be; and the con- 
trary: That the Exckss of the one, may make good 
the Dexecr of the other: And therefore, 


As the Length of the former to its Breadth, ſo the 
Length of the latter (not Dix RTI x, for fo would be 
produc d a Scmrtan Figure, Nor an Equar one, but) 


RECIPROCALLY to its Breadth. Or, 


As the Length of the ſecond, to the Length of the firſt, 
} of the firſt, to the Breadth.of the ſecond : 
This is to be REcIPROCALLY Proportional : 

If therefore the Length of the former be called A, and 
its Breadth B, the Length of the ſecond: a, and' its 
Breadth g, it will be ing. e 
That A „B, may be aN g. 

The Practice of this Rule then is this, | 
If of the three Terms, the Product of the i into 


the fecond be divided by the third 3 the fouriub Rxciexo- 
CALLY proportional will be gain d. And:thus, - * 


5 


| Chap. XI. Of -Azrruueric. | 
In the Example given, B oo 
former Field x its Breadth B, | | | 
makes the Rectangle AB, | | 
dividing by a, the Length ; 1 1 ( 1 
of the ſecond, there will be | 1 160 la 20 


produc'd its Breadth ſought | | 
AB. s 1 


3 ; | 


or in Numbers 11600 4 oy 


Since the Length of the 
former 40, X its Breadth, 4, 
is 160 = 40 * 4: Dividing © 
by 20, the given Length of 
the ſecond, the Breadth of 
tbis will be found 8 = 223. 


This Pzaxrs then differs 
from that of the foregoing 
Dizecr Rule, in Turs, via. 


third, 4 
The DRNMoNSsTAATTON of this RULE is this: 


Becauſe from the HyeorTHesrs, the RæcrAxNelRE of. 


the firſt into the ſecond, is = the RxcrAxelE of the 
third into the fourth, i. e. AR B AM B, or AB = 


«Þ ; it will be, by dividing on both Sides by e, = 


=P, | 
But now the young Arithmetician may diftinguiſh the 


erte to be 100 d by Tuts Rule, from tbeſe to be 
i 


ſolv d by the preceding Dix ect one, thus, 


Tazxs the firft Term was the Diuiſor; Here the 


11 3 


Of EY Clipe M. 


2¹ 7 111 


hai bent . 


8 


If from i the Nature - the ation, by.b 
a the ff erm is, 'Crnarti the 
fourth Mus r the Bu — Din ker Rule + 
but if, by þ . the N the third is, ſo much 
the hos ourth is requir'd to be; or by boy mach 
the Lgss the third, by ſo nuch the GRA TRR the — 
it is the Buſingſs of the — Rule. 


For Exampſe's $ Sake, 
If any one in 12 Soars travels 20 Miles, HE 4 MANY 


Miles will he travel in 6 hunt the Jane * K. 
velling? 


Becauſe here i it is af thay in * 

Longer | —__ "1 io 

on 955 bel travel che * 
SHORTER raus 


2 
N of Hours) b by y þ mich the . willy 


By bow much the leer the bit Term v (e 


ſo the fourth be (the Number of Mies ſought) and there- 


LEY - Is 


11 hx 


1 


fore the ourth Lęrm ſo ht, 10 ES 
Golden R ule, thus, 75 0 * N ** a 


| \\ 


5 10 20010 = Q. 
| Bux on the cn hn 


A.» 
* 4 


14 


3 


Chap, XI. Of Arttawsr 10 


If a Vork be perform'd by 12 Men i 20 Days, in 
How Many Days will 6 Nen perform the Sur Work, 
at the ſame Rate of wotking A rn, 


Here now, 


Becauſe it's manifeſt, * che Ae of the Queſt ion, 
that FE WEA Mon Can't do the /me Mort, ok Ne Fon 
Rate of working, under Mogi f ral ems 


And therefore, 


By how much the Tits u — Tort is ; (the Andes 
of Men) ; ſo much the Ex RA TER the fourth Term Mysr 
be (viz. the Number of Days requiſite) : Therefore the 
22 Term, 30, will will be und by the IdvkRSE Rule, 


us, 


4 M. D. M. 
| r 88 18 & | 
12 Th 5 


Seecee . I Nee 
Alfter 3 Blanes nr 7 & 171 3 | 


If a Piece of '7:#þefy 9 N Wen," and 26 Lobe, 
be to be lind with a courſe Thing 3 Feet Wrpe, how 
many Feet Lox ollghvthis to be to * Buſineſs ? | 


Here, | exo 1 Us 111 3 4 l „ 2 


Becauſe its manffeſt/ that by how much the L x ss this 
Linn ng ag of BARA PTR, /0 fo me M ors it u 
WST EH, to make up its Fa of Beta 
The LENGTH ſouh bt will be 13 by the I _ 
en : thus, Q = ed. 


Q 2 5 Mi 
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Feet Fett Feet 
wide. Jong. wide. 
9 : 20 :: 3: Q. = 40 
9 


30180060 = Q. 


1 9 the Abbreviation of the Work given in the 
3 Rule (whether as to the Ox DER of perform. 
the Operations, or to the precedaneous RRDVcriox 
o fihe Terms) take Place here alſo, Morris MuTanor,. 
But theſe I ſhall not repeat here, but rather leave them 
to the Sagacity of the Learner to apply them. Again, 


What was there ſaid concerning the 8 of Tuar BY 
Rule, the Learner may, if he think it worth his while, 
without any Difficulty, Murarrs Ds apply 
here. 


Laſtly, 
The Learner may obſerve, that a Rx I ROCAL Pro- | 
portion may be turm d to a Drxxor one, if that Term 
which is the third in the RECIPROCAL "_ be made 
the firf in a DizecT one ; thus, 
If in a © Rnerenooay en it de 
His 20 FRO . 


It will be in a Draxcr one, 


$5.00... 2256 A = 60 4; 


W oa da 0 | e 


30180066 = Q. bee = . 


I ſhal 


Chap. XI. Of Az1Tnmt TIC. 


1 ſhall now inſert a few to exereiſt the 
L RS 05 POE 00 oe” 
younD Golden Rule. 


= RUBSTIONS 90 


I. How much Silk of bal, 40 Tard Wrpx, will line a Coat 


that has two Tar ds 4 of C oth ſeven Puarters Won - 
Anſwer. ” 9 Lards 3 Quarters rc! 17 s 


IL If I lend. my Friend 250 Foals for 5 Months, 
how — muſt be lend me aa 9 Months, to repay my 
Kindneis? 


1 1.148: LY ON, 1587 276 96 1-4 * 

III. If 100 Workmen in 12 Da s finiſh a Piece of 

Work, how many Workmen are: ſufficient to do the 

ſame in 3 Days, at the /aws Rats of working? © 15 
Anſwer. 400 Workmen. 


IV. How many Yards of Matting, that is 2 Feet wide, 
Ty, a Floor that bs 24 . 20 Feet 
0 


 Arfwer. 240 | Feet. | 
See more Qyaſtions in the APPENDIX. 
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eee 


Wy N=", H AT which 2 T be Compounny Coldey 
"oe Rule (or by ſome, T he Double Rule of Three) 
WR) confiſts of TWO or Noxe Analogien, dither 
SEQ} Dire? or Reciprocal ; and thevefore- require: 
the Operation of the StncLE Rule to be vi. 

peated (at leaſt VIX TALLY) but the Proctss or Worx 

of the Comedund Rub, is buile upon the Jam PkIXcr- 
.PLES as THAT, of the SINGLE Rule is. 

10. 929 51 £ Mir i YALL $7 Ri ct A0 door U ut 


80 hat wiehout arrber'PiicpanutION, I' hal, 
at once, ptodeed te e 
ſome EXAMPLES. 


© + k * 


ee ee ay 1 
2 Lon bit | 4 » UI. 
Tf the Expentes - of Scholars in '3 Months be 20¹ 
How MANN Pounds will ſerve 6 Stars at this Rate, 
12 Months, or a Tear © 


LE 
* 


* — a3 1 O S A P Ld = 


„ TY r 0m 2 


& 1 20 
Mon. Mon. 
3 2 12 : Q 


"Tis manifeſt, that in this Queſtion there are Gund 2 
| Analogies ; for both PexsoNs are compar'd to Per sons, 


TIME. 
and; TIN to LIME wy 


J 


This Couronu¹ ee . 


ro SIMPLE ones, will ſtand thus, 


If 4 Scholamt expend 207. How Miancy Pognds will 
ſerve | Scholars the ſame Time ? een 


24 


Thus, ſetting ade a little the Conſideration of the 


Herent TI„ü EG in the Qeſtiam (and this Operation over) 
ir will appear, that 30 J. will be expended by 6 Scholars, 
in the ſame Time wherein 4, Scholars ſpenk 24:4. . 
from the n 76, in 3 Months. 


4 (_ *. 1 WW 30 bz 14 18 +; 351 + * 
lena, (Reſuning the Conde of the Thanh: 
04 1 1) J3b 3 3: 1 ni 


ot the Expences of 15605 6 Scholars [mg was juſt 1 1 5 
found) in 3 Months, be ** How abu Powhds: will 
they expend in 12 Months 


4 


_= - 
ff +. For 4 - 


” v7 . * : > 4 * * BER | 1 
1 . 1 . « : 4 FF 
2 30 R1l²6ʒ 12 = Q. 120 


Thus, the Wark vein 


1 = 1 * = 
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5 — —— | : : f 6 
r HORS. - r 


3B 
wy 
7 
2 

: 1 
I 
= 
"= 

. 7 4 
"x 

£ 


1 11 i4 ey | $0, n 
Of Azrramsric, Gp. NI. 


Thus che propos d Compouny . nalogy 
"Is AA SIMPLE, „ 


0 9 e Analogies. y 
Scho. J. "Scho. Scho. J. . | Scho. 7 
4: % % GE + 1 5 


Mon. Mon. 9 . oy . J. 


The ſame thing ed) would come ben if, If, 
of Tur were Comer hd and * the Pessoa. 


7 their (the 4 4 propos 1d e ry 
Months, be 201. How Many Pounds 2 
bend in 12 Months, at the * Rate 'of Te * 

The Auſwer will be 804. \ 0 g 1 welke 5 11 #7 

Awol gx ti hues 

And then, 


x (in I2 Months) 1 e 0 9 Cas is 
manifeſt from the former Anale g be 801. How MANN 
Pounds (in the ſame time) wil 6 expend + P 


75 2555 


n 


The Anſwer will be 01 is ; manifeſt from this Werk) 
120 J. 


. K 4 
* 20 :: Brien e 4:9 28 


Oo 4 
* | . 7 N * 
be 5 = \ 1 * 
„ Fg N * 4 $ 
— 1 7 , 4 1 1 * 9 n FA «+3 as 
N *1 . Nn \ © 2 9 #2 


„„ TIT 


eU „ Viz. 


% 


Chap. XII. Of AxITRHMURTIe. 


ET 3 * 
q 3 4 


oh Reſolving the Compory D Ana 1 Finz; 


MANY Pounds will 6 Men ſpend) into two Srupt ones, 
Ox comparing the Tres, the Orxzx the PRASO .. 
N 2 AE 2 111 3) A . . g 1 ACSI ** | I, 
Compound Ta if 2.4 am Simple ' e 


; 


Analogy. Analogies. 
Mo. J. Mo. Mo. oa Mo. 5115 151 K 
$0" 08 3 : 20 : 12:q = 80 
Sho. Scho. Kbo. / Stbo. 2 


T OT WO 


The RIA0 0 of the whole Proc 235 is plain enough 
of itſelf, ſince it is nothing but the StneLs Operation 
Twice perſorm d; nor does ir want any New Demon- 
ſtration. *s 


But now, 


Il bat has been done by Two Operations of the 
$1NGLE Golden Rule, may likewiſe be perform d by Ons 
of the CompouND one: For, e 


If the firſt Terms of both SMI = Analogies, multiply'd 


together, be made the fir. Term of the.Compound one; 


ones, multiply d together, be made the third of the Cou- 
yOUND one; A 
ſeugbt, be made the ſecond. 


7 


; * — 


Thus, in the foregoing ExAamPLE, 


2 2 - 


V4 Men, in 3 Months, ſpend 20 Pounds, bow many 
Pounds will 6 Men ſpend in 12 Mouths ? 
| . P27 © bots 


"IT Mit Por 


Months 4 Men expend 20 Pounds, in 12 Months How 


And, in like manner, the third Terms of the StupIE 


nd. the other Term, homologous to that 


121 
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Of AAHTHMET Ic. Ohap. XII. 


For the fir Term of the Compound Analog y, take 
12 4 * 3 (viz. which is made by multiplying the 
firſt Men, into the Number of the rt MonTzs) ; Por 
the third, take 32 = 6 x 12 (which is made by multi. 
Plying the Number of the ſecond Mx, into the Number 
of their MonTas) ; And for the ſecond take 20, iz 
the Number of Pouxps, 7. e. The Term Homology, 
to that ſought: "ARA 


E hen the V bole Pxockss will ſtand thus, 
18 4 : 20 = 6 


X 3 X. 12 
xn 0 : : 72 
20 

12)144o(120 


” The RxAsO or DEMONSTRATION of this Courouxo 
Operation, may be as follows; he - 


5 Then, as beſore ſhewn, at the Begining of this 


ExAMPLE, | 


It will be, | 
, „: P. S ae 0 


Secondly, 1: :: T: 


_ 


_ ar Ron Park 3 123 


. _ 1 9 n : __ 
a * — * „ ; 
Fg 5,” Þ 2 Þ . 1 a Geo # > * 9 1 . 
2 *. 7 ” * * * . ' f 4 „ 3: % * > | : 3 * d i 
- 3 9 y G ” — 
"Ws 2 | | 


T berefore, putting 2 (in the former of the two. 
FquATIONs) inſtead 2 q Gn the latter) it will be, 


= TW which was the Thing obe prov 


But to return, 


After the i ab4 in wo fornids Pxk AMPLE, 
we muſt manage, if the propos d Axa Locy be yer Monz 
Compounded : See the following Ne r OT corphtl 


X Ap L E 


Suppoſe the WRrenr of a Beam, whoſe 88 is 
4 Feet, BRADTEH 3 Feet, Hetcur 2 Feet, be 240 
Pounds, Wuar WILL the WRrenr of another Beam be, 
* LENGTH is 10 — e 4 N Hxrorr 
I Foot? | 


Suppoſe 'W Pounds, 5 67-585 Þ 


"4 12 * K 1 4 — 
Then I ſay, That 5 x 240 are = © 


= 400, as is manifeſt by reſolving the Courouxv Ana- | 
[gy into 3 Stur ones, as follows, ; 


4 : 240 57 20) n:: 10: 9 = 600. 
3 4 3: 600 : 4: 2 800 
2 1 : 800 ;: 110 = 400 


e 7. 
For firſt, q = - re" dg 


| 58 240 X Io * 4 1 = 64 


240 10 X4XI | 24 toxy 
* e 1 2 Ra 41 * 3 * | 


But let theſe be ſufficient concerning the Con POUND 
Rule of ProporTION, when the 81 LR Compoſing 
ANAT OerESs are DIRECT. 

But it may happen, that On of the 2 * 
LOGIEs may be DiRR Cr, and he Orlen Racif cent 


For Example s Sake, 


If 36 Pounps of Bread be ſufficient for 3 Soldiers for 


6 Days, How Many Days will 180 Pounps ſuffice 
9 Soldiers 7 


* 


Here now, is ONE Proportion Dixzer, vi. 


tf 3 6 Pounds are re ſuffiew for 6 Days, how nan Days 
will 180 Pounds ſuffice ? 


S Suppoſe q = 30 Days. 


” * 


And the enn, vg. 


Ka 13 * 


If for 3 Sen bang the s be {uffient fo 30 3 I 
= q, How MANY Days will it ſerve 9 SoLpiers?/ | 


Surely for Fewer Days, becauſe there are Monz 
1 * for 10 o Days, TY, n 


In 


Chap. XII. Of- ARITHME/T 10. 


In che former Ax ALoe r, therefore, the Drx R cr 
Rule muſt be uſed ; in this latter, the RxcirxocAL. 
Thus, Ine 13 


36: 6: 180 36:6 :: 180 q = 180 30 
3 9 3:9: = =* zo 10 


| N Ws © 
But if, inſtead of theſe 7wo SI IE Operations, you 
would ſubſtitute ove Couroux one, the Product 86 che 
o Drvrsoxs (as ſuppoſe of the firf Term of the 
DizecT Proportion, and the third of the Recipxocar 
ane) will be the Couround Dryxsos (and therefore, 
in a DIRECT Analogy, the firſt Term): And the Pro- 
duct of the Mol ri IIERS, the Compound MULTIPLIES. 
(and ſo to the ſame. Analog y the third Term to be 
multiply d into the ſecond ] i. e. in the Queſtion pro- 
pos d, | | 


| 6 x } TE 1 
180 * 3 * 6 
G 6-5: // ==: =» — = 
3 9 8 6 | Te. 1 3 7 Q 1 27 36 * 9 : 
10, as before. a peek vet dA 


And, indeed, how many compoſing ANALOGIES ſoever 
there be, whether Dix RC or REciPROCAL, the follow- 
ing RULE Bs UNIVERSAL. 8 | | 

R UL E. 

From all the Divisoxs (viz. the firſt Terms of the 
Dixkcr Analogies, and the third of the Recitezocar) 
continually Mol ri, the Drvisos: is made; from 
all the ResT' continually MuLTIeLY Dg the DrvinenD 


is gain d, and the QuoTitexT will exbibit the TEA 
ſought. | 


if 1882 1 


5 Of AAITHME N 10. Chap. XII. 


I ſhall now inſert a few: Oveftions to eerviſe the 
| Learner in this Compound Golden Rule, and then po to 
the RuLe of FELLowsHIP, 


QUESTIONS | 

I. If the Carriage of 60 Hundred Weight, 20 Miles 
ceft 14 Pounds ro Shillings, what” will x5 Hundred 
wet coſt carrying 30 Miles, after that Rate of Cyr. 


Anſwer. 51. 85. gd. 
II. 1f 48 Shillings be the Wages of 6 Mar for 6 Days, 


what will the Wages of 48 Men amount to in 30 
at that Rate £ 2 | * 


Anſwer. 96 l. 
III. if 18 Rods of -Ditthing be dove by 3 Men in 6 
Days, how many Rods ſhall be wrought by 8- Men in 4 
Days, at that Rate of Working ? | 


60 Anſwer. 32. Rods. | 
IV. If 10 Cannon in one Day ſpend 40 Barrels of = 


Powder, bow many Barrels will 24 Cannon ſpend in 30 
Days, at I 


Anſwer. 2880 Barrels. 


V. If 30 Babel of Provender ſerve -12/ Hovſes 20 
Don 3 will rg Buſbon ſerve 24 Honſes at that 


Anſwer, 5 Days. 


VI. If 


Chap. XII. Of: AxttuMErtCe. 


VI. If 4 Barrels of Beer ſerve 42 Perſons 16 Days, 
How MANY. Days. will 28 Barrels f ſerve 36 Perſons at 


the ſame Rate of Drinking ? 
Anſwer. 130 Days. 


See more Queſtions in the APPENDIX. 


Thus much concerning the Golden con POUND Rule. 
Now follows the Rur x calf d Fetowsuts. 


CHAP. 


128 


 Garn or Loss, in Proportion to his „ in the con. 


| 9 thence he whole SToex } is 150 Pounds ="60 + 


CHAP. XIII. 


INC E the RuLE KB or 
TS ParrNERSHIP in TRADE, is nothing but the 
Golden Rule oft” repeated; I need not ſay 
much concerning it, nor trouble the 1 
with New Demonſtrations of its Operations. 


At once then, 
By this Rol E is found each Partner's Snaxk of the 


mon STOCK. 


1 


> 


BXAMPLE 

Three Traders enter Partnerſhip, and the firſt (which 

we'll call A) puts into the common STock 60 Pounds; 
the ſecond (B) 50 Pounds; and the third (C) 4o 2 . 


T 49). GEL GO "OO 
Now, let the 3 a * Trade be 30. Pounds, 


Ho nen of the 30 Na ought each Perſon to 
bave 


To anſwer this, there's nothing requir'd but to repeat 
the Pxaxrs of the Rol E of Tux Dix, as often 
as in the Nature of the Thing is requiſite. 


4 


H 


Chap. XIII. of ARTTHMET 


Rum uad uin io non wot \ 65 


if thi whole Fro 1751 gain 30 J. * will Is q 


Part of this Gain be? or, I hat will A's Part of the 


SrocK, viz. 60 l gain? A hat ee gan ? 


N et Gt os 4a. N 0 93 
And on as has been eight, you 1 find: hrs to 
be A $ Part, Io hel B $ Pare, and 8 J. C's Part. For, 


— | A oy 


| Whole Whole 
( T' * 15 32 Sock. Gain. 2 8 1 4 J N F 74 7 * ” 
A's ran 60: 12 A % 
Bs 6 Stock N ei 30:: 0e: 10 = B'x6 Gain 
C's 


(540) _ 5 8=C's) 


Z = 150 


And this is what is call'd the rmeln Rule of Fer- 
LowSHIP; Or PARTNERSHIP; Or, The RuLe of Fellow- 


ſhip or Partnerſhip Wxrnourt TS; l oantad 


4 | 
But now, | i 5 


If beſides. the Diverſi ty of STOCKS, 080 8 a 
Diverſety of TIME, i,. e. If beſides the particular SHARES 


themſelves, the Times, of continuing their Syares in, 


be alſo conſider? d, Tuxx this Rue is calld the Con- 


round Rule of FELLOwSHIP or PAxTNERSHIP,- or the 
RLE "| fai or ae Wir Tzu. 


— 


A as n oh ir FA bere the caso 
Golden Rule Direct muſt be 3 


| Letan Evomple be as follows, 


Three Traders enter ws. and the firſt (A) 
puts into the common. Sock 60 J. and keeps it in 4 


T7 < 3 . wn 
1 T # * 


Months; the fecand (B) 30 J. for 3 Months ;; the third 


(C) 30 J. for 2 Months: Let the Garin of the Wroe 
8 Srocx 
ny 


30 


Of AxTTuA ETI Olay, XIII. 
STock be 30 . How mucn of this Sun muſt each 
Trader Have? | 


Since now, bere is a ene , wiz. a — 0 
tio CompounvDeD of the Ratio of the SuARx, and the 
Tru to the Time; each SHARE mult be multiply 
into its TINE thus, 


60 = 240; $0X3=1503 30X2=6 


And the Nun ERS thus produc 'd taken Toctrurs 
will conſtitute the FIRST Term 450 (= 240 ＋ 150 
+ 60); and the Sam taken SEvERALLY, fo many 
Trrzp Terms; and the Wnor E Gain itſelf the SEcoxp 
Term. 


And thus, . on 


The FiRsFTH muſt have 161 che Augen 10, and 
the TuIRD 4. For, 


: Share. Time. 


 6oxg = | = Fe :16=As) - 
50X3 = » = 450: 30:: 4150: 10 = Bs) Cain. 
pots 55 60 : = 

And after the ſame Manner m wy AL other Quesr1oxs | 
of this 'Nature be manag'd, which muſt, fie What has 
been ſaid, be plain to every one that conſiders this 
Rule to be nothing but the preceding COR POUND 
GoLven RUE FOE. po 


But if the Learner gg want il Gone Aſitance, 
in order to his underſtanding the Reason of multiph iphing | 


the Srocks by the Times ; he may conſider, tha 

the Stocks and Tracts are al EQUAL, the'Garns are 
alſo Equar ; and in ſuch Caſe, Arr we baue io do, is 
to Drvivs the Gary by the N vun N inal 
hoe 5 11 | 


Chap. XIII. 125 ARITHMETIC: 
If the Tus are 115 Bquar., it's plain, the Suan ks 
of the Gain are 93 to the particular Sroc Ks. 


And if Oxry the Stocks are EqQuar, theſe ban. 
are n to Ig; . 11S. Bs 


And, conſquent * 


If Borx are UnzquaL, the Snaxs muſt be Rae 
tian d to Bork, multiply 'd together. | 


If what has been bere faid be not Caſficient, the 


Learner may conſider farther, that, for In france, 
If My Stock be double Hrs; but Hrs continu'd in 


Company, double the Time of Mine, tis plain, H x 
Claims 9 Gain with ME. 


And ſo it is by the foregoing Rue: For, 
My double Stock, multiply'd by the Sams Time with 


Hrs, makes a DousLe Product; but if multiply d by 
For, Harty of His, will make an EGAL Product; and 


ſe, in any other Paro Tron of the Srocks and Triczs, 


the multiplying them together, EO — STOCK in 


Fx0POKTION to its TIME. 


And, conf. 


The Suaxes of the Garx found by uſing theſe P 3 


DUCTS, are truly” PrOPOL.TLON' D to — Srocks and 
Truzs. ** % 'z $4 


Such as are not contented with the * "IF <> 


5STRATIONS of che p Rur, may (at leaſt, after 


they underſtand 5 of _ * he 
ES (A OED 2 N 4% E. * 
71 _— 12201 2 2 14 a 124 12 


8 Pibecld | 
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DEMONSTRATION. 
"RY 4 Finer. 
1B] : | "SECOND ; Perſo's STocx. 
els. :: FIRST us 
Let B be = the] cop Pens 0 Garx, 
| T | FinsT | 
8 | Sxcox * Perſon's Tr. | 
1 Then, by the common RuLE of Proben rio it 
1 195 | 1553 al 
1 this 
| E12 III 6. 
| : 7 = . A N f aA . 
= e n A tb in att a dn the Time . 6 i 
| the Stock B to its Gain (in the fame Ti ime T) = = ＋. 
= But now, the Stock B did. not. continue in e 
the Time T, but Tcl | 
| 
, : Again, therefore, by the ame common Ros of pro- 
= ' PORTION, it will be 
£ E ny Ba P . 1 . ©1500 9 40 00. 
3 : W T4 eo, TD. 
| Rs w AT 8 = the Gain of Bin 
the N 1 55 
„ 9 2 31 
Fron Which Wer (2 5 AT 5 6 „ au 
the 8 ANAtoer, f PEN 
| 105 TOR * N 9 
. 2 A BT * 2 * 4 1 f. e. 4 
q 13 * 482941 A E [$2 apy. M oz | 137 v3; T Doe 568 8 


As 95 1 K. Perſon's gegen, multi ola into its. 
Ting, to the SzconD Perſor's STOCK into its * 


4 


chap, In. Of -An3479MATIO- 


{ is the Fxxs8T Perſon's Gain on account of his Stock 
and TIN EI tO 9 Perſon's — by his STOCK 
and TIMES + tf 111) AN 


- K. 


EucL1D) it will be 47 
— 8 831 — 


AT Br: 22 a +8. 5 
wn, Adar nate, or by Permutation, vill be 


„A t ee d Rel bes on to 


AT ND Ae 3.0 BZ . ©: 28 


SF tr 


As the Sum of the Pxopvers of each Perſon's s — 
into its TIME, 30 the whole Gain ; ſo is each Perſon's 


STOCK multiply:d by its Time, 10 his: Proportional Share 
of that GAIN: QE. . e ang 


Much more Has been ſaid under 1 R'vii than was, 
I believe, needful; however, I hope to have the Learn- 
e's PARDON; Lor whoſe: OI, left any _ ſhould 


glans + it e nid =O Toore RR och O: 
10 OILY 5110 HHR „ LINN * 1t io 


*® 45 


foregoing Role, both 
A 21 Wen. 
4 23 «DEST 10 NE you . 71 
bred to 6 Ererel Perſons, A, TP 


wy ;)indebred.to 6 
D, E, and x Pig. To A, 180% TO B, go «To ©, 
10% Aud to F 364 : 505 


ERCISE, a few - Dueſtions in the. 
SIMPLE and COMPOUND. 


$01. To D, 30. To H, 54 
Now, what he left, amounts to but 3 10 J. whereof eac 
Creditor agrees to take his proportiouai der: What Hart 
of it muſt each Creditor have ? | 
| {> n von . eg 8 ith % WA 29713 L * 
ny Cann. A 0 2 Udo d. 13 : d 42 75517575 
8 Ao ni bh N _ Bulk A 48801 


Anſwer. 


* 


>}, 
— * Hats... 


| 
. 
Dre - -- ca, > q - 
. —— TOC AST —__- 


Then by FRO ee 2 F; the Ich of 


I ſhall iow? Ferurn, and inſertz for the Naber Ba | 


— 


—— —_ ———_ 
— — po — 
— : 


» * * a 
. — —— — 
— .  ——— _— —— 
WS b 


. 
WE” Ae * 
n 


— 


70 
is; 
1 

.. 

| 
2 
T 

- 


134 


. Share of this Gaix be ꝰ e wth 


AID e Chap. XIII 


A901 zid 40 mono do 2 Sat 2 "181 W r rezil $03 ;; 


390Te eit yd I 2 NA fie 02209917 OI Gptr fl, 
A #5 1% — 7 — 9622 f 
ee gate: 

© 15 ei re — 10 — - 042 
: ave 9 | 6 
Auſwer D mult have 30 — 48 5 0 
BY == | 39 — 18 — 2 — x 4:9 

8 F A FE eh a . 7 

p33 + x 1 Ar 


II. Three Perſont, A, B, and C, had a common Sock 
of 500 J. and loſt by Trade, 261. A's Loss was 300. 
B's "361. And Cs Tok what was each Perſon's Srock 


** firſt © | 
| WP" , * 
nee | . 


IL 


7 : | LA IIA AE! . 1 5. | 2 da. 1 1 11 LAS | 
PING > OS WASILED Ui to a.) e 
B's was 132 — 7 — ob: „ 
C 207, 7. e . 


III. Three Bergs enter d Partnerſhip . ; The firſt put 
into the common Srock 201. for 6 Months; The ſecond 
40. for 3 Months; And the third 60. for 2 Months ; 


Their whole G'a 1 700 dare een en Perſon's 


> P "> 
AI TDM 31 DIK 2.143; 


Anſwer. 121. 


IV. Three Perſons A, B, and C are Partners in 
Trade; A puts into the common STOCK 1001 for 6 
Months'; B puts in 754, for 8 Ahe C puts in 1501. 
e Minthe and te has aiifd; in A x4 15 whe 
muſt exch Perſon have of th; GRS; tot Xo! 1c 
VIDS ois, 1918 199 07 2\ an IMD l Ir wan wo; 


Anſwer. | 33 J. 65: 84. $I y 33 84 55 "ar IJ TA! 83 b 


27 A? 


C « wo * Sc 105 44 SE 1 Thin 5 


V. Three Traders, A, B, and C, have So =" to- 


_ gether ; A put into the common STOCK Fanuary the firſt, 


. B, March the fifth, put in 50. C, Fuly the 
2 NE. | twelfth, 43 


Chap. XIII. O Ax ITHMETI . 1 * 


twelfth, put in 800}. And, at the Nars End, they 
found | they had gain d 1 901 ꝛubat ml. each Perſon's : 
Hure 88. ma Gann ad ©" ORR | | 


| x * | ma 55 ” 

44 1 Hen ene x; 

3 « 273 * MY Vi 41 he * 7 * 7 VP 1 ; * 7 | 
ts 8 — IT wr r 


Anſwer. B's 41 — 9 — 6 
4 C's 37 — 18 — 5 


Three Perſom, A, B, and C, were Partners in e 
January 1. A depoſited 12001, and April 1. he drew out. 
2001. March 1. B put in 6001. and Au guſt 1. put in 
250 l. more. C, July I. depaſited 500 J. =? Oftober 1. 
he took out 100 l And, at the Tear's End, they found 
they had gain 300 l. what mult each Perſon's 2 $ Share be 
of this Gal N ꝰ 


| l. 3 
A's (167, — 12, — 6,— 24} 
Gove 5 


Anſwer. <B's 96 9+ 2177 
S 35 — 1 31 1 


2 


See more Ryans in ihe APPENDIX. 1 


But now, before 1 end this is ptr, * ſhall Juſt take 


notice, that, 8 1 
8 0 | SO: I 15 - . * : 2 * is: 755 
"i 0 7 N # k 


Beſides the * of r there are otber 


Rur Es founded on the GoLpen one; and ſuch are the 
RuLes of ALLIGATION and FALSE Pos1 TION: But, 


As for the former of theſes, I might wholly omit- it, 
u imperfets, becauſe the Queſtions falling under one 
Part of it at leaſt, are indetermin'd ones : 


And as for the latter of theſe, I might nals omis 

I; alſo; becauſe, after Sezctous ArrtuMETIC, or 
ArcEvrA, has been introduc'd, it may be Mer d wich- 

out any Damage: For, F 4 

| uc 


* N —— 2 P 8 
n — — 


——ñ—Uj — 


— 


” a5 ; 


OY 


. 
2 8 
— * — 
BY ons A * — 
- 5 — 


— — — 
— — 


— 


. — VTVH——P—— 
„ „ — > 


* 
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Of AATTWMNMETI 0; Clap. XIII. 
vail ac zwi oft 15 bu TooR of 0 a 
Sach Dueſtions as ate uſually anſever d by the G urg. 
INS RULE, or RurE of Fals it is often call d) 
will Arr of them, and Maxx orukExs, be more 73 
: A. J 
and uniwerſally Sor by any one who has but a little 
Skill in Rn. 
Y : : 1 7 — « (wh ? — N 4 LA A" N W 
But, however; © — e - £3) 


That 1 may omit” not hing that may be of any Kr. 


vice or Pleuſure to the Learner, I ſhall, in the fol 
lowing Chapters, ſay ſomewhat concerning them 


. G =— % = J 
1 : . 29 190 wy » * . L ; " 1 
— N 4 * : CT „ all. * . 9 42 1 Y 99393 
0 40 : 
— „3 927 r KY ＋ 4 P 3 £8 ti a va ST. (\ © NA « * 
«4 # + 33S es LY TH ED —— - 8 v1 & 4 . | Vi 3% . 
- 2 
4, 
M , 
A .Mf 
14. 
* = 
7 
- # 4 4 
— 
* 
* — 
- * 4 * 
. * 1 
* 
N "ay * 
2 CT I - 
. 8 . 
weolSs 4 15s i 4i « 
F þ 
2 1 
8 w * 
% 
* 
an * -_ - 
# » * 


n Ty = 
% = 5 1 1 4 


” : — . 8 LS WI : 
% — + 7205 © 220 OS CADIJAA 10 2315 


* o * 
E * | A 1 a % — {| N 9 i 2 Tt X —-> ” * ® . * N hy vr * 
£65. i nean mich £3 1:20 IEA} S173 JOT- 27% 
i % : 
— 0 ; a N . 4 
"> * — „ Cl —— "3 8 4 "= — 8. F.. Wh | * A... "oF 4 4 Sa +. 
2 in Tuma, FARSI 2 | 
” w# , — 
AN wk — 37 uh.» | 
© % K. N I 4s # 443 EE „„ # dS — 
ier - 7 4 
* 2 41 
* 


4/077 Ggim I Sn to win ads ict 26 bu 


90152436 12736 eee BRA P,' | 
; HM 


s " * 
21 * v4 * N 30 WW, SY 


. * : 1 
ip its > 153d F 2 - $ + 
| Str It out Raad and ametao 
* 4% 4 * Netten F \ ep Fy ; Ss FA 
= ©F2 , SYBIL EHE £7 
* * "ts * k . 
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IS HE Rus of FEE] 0 cal. from the 
'T 17 7 * Which practical L make 
of in their Operations] is perform ck de 

- Help chiefly of c GoLDen Kong we 


This Rule is uſually. divided into o Parts, and 4 
8. d by the Forms or Namen, 


Ment 8 and Arrssdars; 


4 


The PR AXIS of bott which I hall now ove a wat 


Account - © RIG) 5 
gil3 Jo | 
x AE Wera! is aps, 


To find the nean Rate or Value of a ee Fl 
particular different famities of the Lk mix 70 and f 
their reſpeQive Rate being given. : 3 


To find which Rate (after the relpeftive uantities 
re all reduc'd into one Denomination, if Fare not 


given). 75 4 330 
ht ten www. ada 9712 40 Wy il 
* * = * 


oy * 


The Rus *. N l 94 
As the Sum of the given | . 440 5! domino 211, 


'To'the Mh of telt Hotas Valr or" Anbum, At ther 
telpective Bun Rates 80 ; 
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So is I, or my other Part of the An, 
To che mean Rate of ſuch Part. | 


This Rur x is very evident (at leaſt muſt appear ſo 


after what has been offer d and demonſtrated under the 


Rur ks of PxopoR TION and lr. rv is underſtood) 
and, I think, wants no farther Explanation ; however, 
rake the following one: 


4 A be a given Quantity of one kind of Commo- 
alu d at any Rate whatſoever ; and B a different 


2 rg uantity of another kind of Commodity valu'd 


at any other Rate whatſoever : 


Then by the common Run of Proportion, 


As 1 is to the given Rate gear en to be 
mix d; ſo is A, or the given 1. . that Thing, to 


its total Value or Amount, 29 


And as 1 is to the given Rate of 1 RY Thing to 


be mix d; ſo is B, or the given Quantity of that Thi 


to its Amount, or q. But, 


11 A coſts Q; and B coſts q; then A added to or 


mix d with B (that is the whole Mixture) will coſt 21 


P q Ci. e. the whole . of the COON 
And conſequently, = ca 


* 9 


Since the Value of the whole Mixtare 8 may A le 


thus obtain'd, the Value of 1, or any other Part of it, 


i. e. the mean Rate reguir d, may be always found by 
the common RuLE of PROPORTIONS thus, 


= - 12 


8 7 
# 4 * 


nie the whole Mixture, or Sum of the Had Tn 
jos, : 


2 


Chap. XIV. Of AAIT HMS TIC. 


' To the Sum of their Amounts, at their reſpective given 
Rates; . 
ss is 1, or any other Part of the Whole, 


To the mean Rate requir'd, 2 E. D. 


To apply which, take the following 


E xä AML E. 


If with 10 Buſhels of ¶ heat, at 45. the _ there 
are mix'd 40 Buſhels of Rye, at 3s. 50 Buſhels of 
Barley, at 25. and 20 Buſhels of Oats, at 15s. the 
Buſhel ; what may a Buſhel of this Mixture be ſold for, 
ſo as neither to gain nor Joſe by it? 


In order to anſwer 'Txis and Sucn like QuesTIONs, - 


1. Reduce all the Meaſures into one ( the leaſt men- 
tion d) Denomination ; and againſt each Quantity ſet 
down the Price or Rate of them, as follows, 


B. . 
io 48 4380 
40 36 1440 
50 24 1200 
20 12 240 


2 =120 _ $360 =TdlValue. 
Then fay, by the Rur x of Tazzt dire, 


Ss » cv . 
2 32 8 24. 4d. 
20: 3360 2 * 2 2 — . 
- "_ on 9 * = 
* * * » * * a — © =» W 
+ ; g - o o N 2 5 4 1 1 J 0 a ? w OY . ; gl 1 


* 


Toa Thus 
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Thus it's found, that the Price of a Babel 'of the 
fore: mention d Mixture is 25. 4 d. 


By the ſame Rur x, the Hale of other dani 
of that CoMPosITION is juſtly lem on x 


The Pzoor of all Operations in this Sort of Mt 'Xtures 
is done by comparing Tux Total Varux of Tur 
wHoLe MixTuRE, as ſold at the Mean Rate, with 
Tux TOTAL VALUE of ALL THE PARTICULAR Quax- 
TITLES, ſuppoſe ing them fold. at their deere 
Ahn di .. 


"If thoſe Susis are e, the Work i is me. 


Fu PROOA 
. Maltiply the whole: Quantity. or Sum of all the Suk, 
120, by the common Price, 28. 4d. = 28d. and it will 


(if the Operation be. _ be = * Sum of: the * 
Prices 2360 d. For, 74 


As that Part of the Compoſiti tion whoſe Prige was s ſug, 
Is in Proportion to its Value found 


ss is the rotal cumpeſri, 
the total Falus, thus, ach 
Ik ns Rb | 9 
1131 120 | 
120 WS N ' 32 "SV Tu act 120 l 1519 


——ů 


3360 d. = = 4 = the total Value. 


Therefore is concuded that the n io nid 
2 Aur 


Chap. XV. Of AarauE x10 


e e e — — is/aphcuiar Me 
of ug the partie utity of ach Inrradie 
( ſcverel von: given or propos'd to be mints) —— 


Wig, ee ant greed : And Ne 


. 


nean 


The S or Varieties that may rr to 5 ond 
by it, are T _ 


CASE 1. 


Is, when mt the whole 8 the Mixture or 


Compoſition, nor any one of the oy of the propos'd 
Ingredient, is given or limited. 


48 u. 


Is, when ſome one of the nen Quantities 0 the 
N pranos d to be mix 's s ar or Lund. 


d, 


"268 


25 C. 3 III. od eee 
1 yh * whole Duantity of the. — is. 
mite | 
The Rue or r Methog 4 lui is Tu, al 


eln DIS vt 

Obſerve which of the "particular Rates given are 
greater, and ꝛuhich are leſs; than the mean Rate, and 
gate or link a greater to a leſs, till all are alligated 
or link'd (the Manner of which may be ſeen under the 
leveral Examples followin 8): Then, J 

Find the Diforenreribatrdcn the nean „ te Eg Fa 
particular Rate, and 2 them altornately; tr 6. Place 
the Difference of the mean Rate and a greater Rate 


wink. * leſs PA, to which ſuch greater align; 


no mA un i ee 2. lg bus 


the A of ate or Price of each: —_— * wa | 
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and place the Difference of the mean Rate and a tf 
Rate againſt 8 er Rate to which ſuch Teſs is 
alligated, &c. till all the Differences are in lie Manner 
reſpectively plac d; and they are the Particular Duan. | 
ties Soor, or, at leaſt, correſponding Proportion to 
them, each of that ' Denomination, or of that Ingrediem 
which belongs to that particular =P to which | it is ſo 
annex d. Now, 


THat theſe Differences ſo plac'd are the Duantities 
RequisD, is what is to be demonſtrated : But, 


That we may the more clearly apprebend what is to 
be demonſtrated, it may not be EPA firſt to ſore 
an * as follows, | 


EXAMPLE I. 


How much Canary, at 2s. 6d. a Quart and Gerry, 
at 1s. 8d. a Quart, mult a Y 3 6 
ſell for 15. 11d. a Quart® 


Here, the particular Rates given are 30d. and 20d. I 


and the mean Rate 23 d. _ ey i are © all reduc'd in into 3 
one Denomination) ; i 


The Difference between the mean Rate and the I 
reater Rate being y; and the Difference between the 
fame and the leſſer Rate being 3: | I 
will ſtand thus, 
d. &. run {| IE -& ü AM 
d. (30 3 Quarts of Canary) A 
3 - 
T3. =the Gee rvn rd. 7 
20 | 7 Quarts dung ——_ 


#/bich Di ferences plac'd aernatch, as $ above dire Oo 1 


Which may be provid by Acura Metal: : * 
For, 3 Quarts 


Chap: * bl An, THMET e 8 


arts of 6305 at 30 a Quart, amount to 90 
And 7 Quarts of NY at 20 a Quart, amount to 140 


Their Total amounts 230 


# 


Then, 
To 230d. oy 2 of woe — ; 


80 is 1, . 3 

To 23 d. * 185 mean Rae). which was to be 
mood. 4, | | 

And now we mall n 8 above-gven * ULE 
to be univerſally true. e 3 


DEMONSTRATION. 


Let M repreſent the Nipprz, or Mean Mfr e 
Rate, between a Greater (G) and a LESss (L b5 
Then the DrexExENCE between the Mean Rate, and 
the GzEATER, will be G—M, and TRAT between the 


and Differences would become TA vs link'd and th d, 


GEM 


> IH CC $4 . 3 
To 4 [> 


11 theſe Due are he Taun QA TIE 


requir'd, their total Values, or Amounts, at their reſpe- 


ive Given RaTEs, muſt, in Ox x Sun (by the 
YPO» 


1 


W . r 


k 4 l 
UW g : £ * ** 1 0 * 
4 l % 
3 * — * 13 * o [3 wi % 9 „ PRs iN p a 
 #* Py - __ 7 6 . wy 
. * 5 3 -- 
. 


Max Rate and the Less, will be M L; and, by 
the RuLE of Attication ALTERNATE, theſe Rates 


{3 JNer 1 a Which Duepenaxcns, by the 


Ms 1 tay, a are = the | QuanrirIEs au 5. 
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Hypornes1s) be = what the Sum of thoſe Quantr- 

TIES do amount to at the GrveN MEAN RATE. , 4 
" Firſt, therefore, „y theſe Geert, 2551. 
particular RATES reſpectively; ; that is, multiply the 
Quantity M—L, by its Rats G, and it ge ni 
 GM—GL for its Tor Al VALE: And, 


8 1 
* 4 


Multiply the they QuanTITy. G -M, by its 2. 


L, and it ay a GE EM for its Tora. N ; 
And, : Ke, A ie Jo * N ; r 


7 * 
4 — — S As 


Theſe 'TortaL 1 (GMI, av GL — -LM) 
being added together, the Sum will e GMC 3 5 
GL — LM. ; or (by exterminating GL, ſince — GL + 
GL, is = o) the Sum of their Varus, at their Par- 
ricular ATE is GM— LM. Again, 4! 


The Son of the abous-mentiond Drezentxcrs ra 2 2 
are ſaid to be the 8 REQUIR 10 8 is G- MA 
M—L ; that is (by exterminating M) G -L which 
being multiply d hy 17 MAN RATE 1 7 de the 
SAME. TOTAL VALUE NE DEAT. which. rhe ampunt 
to at the PARTICULAS RATES ; namely,” G 7 —. EM: . | 

HIFI 


21 Yo 


Therefore Tus rige fe er 2 derer. . 
TITLES. ei D. . ö 


wad 4 $$ 4 1. p E - ; * 1 
% h- 4 | | 
4 44s Y * * 1 * 5 . 


1 >: 1 
2 < — +S 


1 — a — FOR . 8 | * £4 
: . — 10 2 1 


Dun * 1475 71 TIT] 51 enn THE 2 


1 a Vintner- (s in the former Eriunpie he uſes 
but two Sorts) would uſe three Sorts of Muc inla Mix- 
ture, to. be: ſold: fon x 5. 1 d. a Quart, via. Canary. ar 
25. 6d. a Quart; Sherry at 15. 8d. a Quart; and White + 
Port at 1s. ad. a Quart, how much of” each muſt 8 


3 Li EL; 7% 51 1 
uſe: 1 2 » 1 oY Ay | +. Was. as T7 1 oo * * * I 1 & &. I 1 a 


©. _* * of * a «+ £ y 4 
« "2. +> \ _—_ 4 4 , PEE 77 X 8 #1 . . 3 1 
— N x * 1 . 4 : . 
* 0 * * 3 89 & 4 8 


3 
. N 


LE, 


— * — RIP "A ® 
SOLG 


—— as Ad 
R * a. e 
* F . «+ * WRT AS. 8 ER 
_ y * N 4 F 1 Gs o 
1 1 BB Lou * J * 4 


—_— l k - ow 
oY * Sr oh 
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As N * 1 
— | | . 5 0 'U TY ALE * 1 
. 0 * 1 1 716 ws 44 . 4 4 A Y 
" i * * 4 ” 4 : f 
Quarts.. 1 


= als White 2 Port by the Rule. 


Thus the Learner may ſee the Manner of Atttcars. 
Ide or LinxiNe three Rates, when but one of them 
is greater than the mean Rate: And, 


That be may alſo /ee. how HEY Rates will become 
link'd, when but one of them is les than the mean Rate, 
letꝰ's ſolve the following Example: 


Me X AMP L E III. 
How much Canary, at 25. 6d.; Sherry, at I's. 114.; ; 
and IV bite Port, at 1 5. 2 d. a Quart, muſt a Viitner mix 
together, to be fold for 15. 6d. a a Quart? 


SOL UT10 N. 
= r 


6 : Canary The An- 
Mea 2 20 | 5 of ; Sherry ; ſwers by 
270 0Y e WhitePor! the RuLs. 


The 1 God by Autioarron, in each of 3 
foregoing Examples (where the Number of IST EDIENTS 
propos d to be mix'd, is not above three) are the only 
ones that can be found by that Me rnon: For, 


Where there are but three things given, there « can. 8 
but. ONE greater, and Two 16e, or ONE leſs, and 
Two greater, than the Mean: And ſince, by the 
Ro V hy a Rate. Frater e mean one, muſt always 


1 "ER The anti- 
MeanRate wh! 9 585 i, | 25 K 


4 


be 
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be alligated to a leſs, tis plain, that, when the Number 

of Ingredients does not exceed; three; the Alligations, or 

Linkings, can't be varied, and conſequently different 
DrxxtrENCEs Ci. e. Anſwers tan t be exhibited. 


Nay, farther, | 


Let the Number of Ingredients be what you will above 
Th REE, if there is hut one of the particular Grven Rates, 
greater than the mean Rate, or bit one leſs than the mean 
Rate, a Variety of Lintings can't be made, and there- 
fore a Variety of Anſwers can't be obtain'd: As ſhall be 
ſhewn in the following Examples > 


EXAMPLE IV. 


How much old Malaga, at 25. 11d. a Quart; Canary, 
at 2s. 6d. a Quart; Sherry, at 15. 8d. a Quart; and 
W bite Port, at 1s. 2d. a Quart, muſt make a Mixture, 
to be fold at 25. 8 d. a Quart ? 1 4 85 — | 


Where there is but one greater than the mean Rate. 


SOLUTION 


8 .. 
35 | 2+S12+18+32 4 Malaga 
Mean Rate zo )\ | | 30 of J 
' = 324 0 3 ) Sherry 
14 3 


| Port 
The only Anſwers by Alligation. 


. . EXAMPLE V. 

How much old Mala at 25. 114. a Quart; Canary 
at 25. 6d. a Quart; Sherry, at Is. I d. a Quart; an 
WH bite Port, at 15. 2d. a Quart, muſt be mi d, to be 


ſold at the mewn Rate of 15. 8d. a Quart? 4 
* oF Where 


Chap. MV. Of: AatTuAu RHI. 
Where there is Þut one leſs than the mean 4 


SOLUTION 


ee . 
Mean Rate ) 30 6 b Canary 
= 204, 923 6 Sherry 
C144 | I510+3=28) (Port 
The only Anſwers by Alligation. . No 


But, when there are more than one # of the particular 
Rates GrveN, greater than the mean Rate, the Alliga- 
tions or Linkings may be VARIED; Al ee Ys 
a Variety of DryrxxRNOEs Cor Answers) may be found 
which will be more or Jeſs in Number, as the T bings 
propos d to be mix d are 0, as in the * 
Examples: 


* X 4 1 P L E VI. 


How = old Malaga, at 25. 11 f. r 
at 25. 6d. a Quart; Sherry, at 15. 8d. a Quart; 1. 


bite Port, at 1 5. 2d. a Ouart LE . ov «ther 
to be ſold at 15. 11d. 2 _ 


Where thor are two of the Gryex Nara. ran 
and two eſs thin the mean oe 


SOLUTION I. 


20 | 23 (39 

Mean Rate 30 The Anſwers - 
= 23 d. )20 N. | One wet 4 

vm EUR q5 3 Me Ader: 


Of Ax iTANET IC. Chap. XIV. 


SO UTE 


| a ; | 4; al ö 4 4 | * 5 
35 | 3 Malaga 17 
Mean Rate) 30 9% or Canary (The Anſwers 
= 23d. ) 20 | 12 Serry (another Way. 
14 | 7 , N 


Tho' I thought it needleſs to inſert the Pxoor, by 
ATLTIISATION MEDIAL, under all the foregoing Exam- 
ples, yet, of this laſt Example, I ſhall, for Compariſon's 
Sake, Prove both the Sor uTtIONs to be true, by AxII- 
GATITION MEDIAL. | pas 


As to the former of them, then, 


Malaga) (35) n en 


50 
3 Canary 300 90 
70 ef YSherry (* J, mount 10 140 
12 — an ©; 168 


1 the total Quantity: :, 113 S dhe 


And, as to the ſecond Sol ur rox, 


N, 4. 0 
3) 35) - 
ef $32 amo Ap 
12 0 20 ny - 


14 


31 = the total Quantity, as beſore. 713 = the 
n.) _ (total Value, as before. 


0; 16 200 Mot B&G os ne ae 
Wherefore, 31 : 913 : : 1:23 = the mean Rate 


* 
gi n. 
* * * 1 , » you 4 - | 
* 9 y : q 2 * LY | 
1 5 


Chap. XIV> Of: AATITNNUET I. 


And, for a greater. Variety 
ther Example. * 


of Sor UTLONs, take ano- 


E- X A. * ” L ＋ n 

poſe it be requir CC to nahe a Aru of ſix Sorts 
of 5 ine, Viz. Malagi, at 2s. 11d, a Quart; Canary, 
at 2s. 6d. a Quart; Gallicia, at 2 5. a wart ; Sherry, 
at 1s. 8d. a Quart; Rheniſh, 1 6 d. a Quart; and 
White Port, at 15. 2 d. a Quart IL on that 
the Mixture may be ſold for 15. II d. a Quart; what 
Quantity of each * muſt . ny Mixture + 7 


bo 


$OLUTION EL 


| d. ; [. 
ean Rare) = LPON |. 208.25 
2 d. 2” The Anſwers. 
900 23 5688 
| : ro . 
14 
d. A *OF \xB;> | F. ; Pd » 2 
o (Malaga). : 
Ea. WARS een oi Sond, _ 
Mean Rate KA | Galicia, | Ce 
— of N ? 
12. Ped. 
AA 0! . „540 


a a 4 * 8 7 * 9 N W a * * * 
4 i * 1 * ** * Nr LP ** , 
. ; * — n 1 % 
| , a | X 1 "x 4 Y | ua _- 
5 ARTTHMETIGC. NV. 
1 7 « * 
» »* : 0 * 8 
* - . * . — Ws : Y,y 
, 4 © Ss Fo? 9 1 1 * F { : Y © 3% : : 4 8 - 


> £14 


Sherry 
Rheniſh | 


The Anſwers. 


ek pet. 


* % —— — 
* - 


* * 
CW A : 


SOLUTION v. 


Mean R ate 
= 23 d. 


p a | . ; wa & a 4. 
Chap. XIV.) Of Azirauerre; 


PX TT x M..% nx 
4 I . 1 þ '4 
. & * 5 8 ; M > hd 
5 T TON VI. 
Ae 1 1 j - : ＋ 7 * o $ 
£4 ; E 
| : | 'S 
Malaga 4 


alicia The Anſwers. 


Now, that any one of theſe various Solntions will truly 
Answer the propos d QuesTION, may be PROVD by 
ALLIicaTION MEDIAL, as the two different Solutions of 
the ſixth Example were prov'd to be true. | 


SCHOLIUM 


Before I proceed to the Second and TRHIXD Casrs,, 
it may be ob/erv'd by what has been (more abundantly 
than is uſual) ſaid under the FrzsT CAsE, that THIS 
RuLu is IMPERFECT, And. cannot give AL. the Sox u- 


found thereby, are Aut TRUE, yet its very manifeſt, 
that any Stt of NumBers that have the Sams Ratio: 
to one anot her, a8 the ANswWERS, under any one of the 
preceding, Sor. vTIONs, have to one another, will, every 
whit as well, anſwer the. QuesTION 3 therefore. the 
ANSWERS are INFINITE. hn 105 


Though the Anſwers to alt the foregoing Queſt ions, 


Ino proceed to.Casz II. wherein the N tity of 
Ox of the Ingredients propos d to be mw d, Is limited: 
As in the following Example. ftir N o ee 


EXAMPLE: 
C * ö 


— — 


— . — 9 . 


38 42 ann . A " 
7, | * n „ 0 
152 Of Azirumeric. Chap. XIV, 
* — 2 J ; 


EXAMPLE I. 
There are 15 Buſhels of beat, at 4s. the Buſhel, 
to mix with Barley at 35. the Buſhel, Rye at 25. and 
Oats at 1s. 6d. What Quantity of the Barley, what 
Quantity of the Rye, and what: Quantity of the Oats, 
muſt be mix'd with the 15-Buſhels of the # heat aſore- 
mention'd, that the Compoſition may be ſold at balf a 
Crown a Buſhel, neither to gain nor Joſe by the 
Bargain? 2 5 


Let the Vork be firſt manag'd, as in the ſixth Exam- 
ple of Cask I. Thus, FIRST, 1 | 


„ 

"=p 48 | I2 (beat 
"0 Mean Rate) 36 16 Bariey 
= | 
£ A. | = 30d. — 6 af ) Rye 


Here, the Differences gain'd are not the very Quan- 
tities that the Limits of the QuestIon require ; but 
are correſpouding ProPoRTIONALS to them (by what 
has been amply deliver'd under Casz I.) For, 


If 12 Buſhels of heat, 6 of Barley, 6 of Rye, and 

18 of Oats, are put together, ſuch a Mixture will be 
made, as upon Enquiry, may be found to be worth 
25. 6d. a Buſhel, which is the Mean RATE given : 
But the au of WHEAT to be d in the Co vo- 
SITION in Hand, is (Nor 12, Bur) 15 Buſbels Cxx- 
TAIN : Wherefore, 5 555 1 
3 In order to gain Sucu QuanTITEs, of the reft of 
bk the IncxEDIENTsS, as will (when mix'd with the 15 
1 Buſhels of I beat) ſufficiently anſwer the OQuxs TI 
propo dd, we muſt call to our Aſſiſtance the Rur k of 

PROPORTION : Thus, then, we muſt go on and ſay, 


Ghap. XIV, Of AxIrAuETT0. 


12.;;.& :: 15: 7475 Barley. 

I2 ITS + +7 1 4 of Rye. 
12 18 * IF: 2271 0. 14 * 
And we find accbralh ng 355 that 4%: Buſnels of Barley, 
2 of Rye, and 22 fs; Ihe Duantities requi- 


fi ze to be mix d with the x 5 Buſhels of W 2 that the 
Mixture may be ſold at Half a Crown a Buſhel, without 
GAINING or LosING thereby. BY, 


2dhy. The foregoing Karel ( Augtaare a8 


follous, BOD 


( * 


8 | '6 
Mean Rate) 36 | 12 ** . 
= 30d. 124 £10 „ SS 
a8 6 * — 
And thus we gain Orne corexanors which are 
of the ſame Service to us ast 1, altho* they are 


not in the ſame Pxopor TIO 
mer ones are: For, 


By the Help of the RuLe of W RES as Of, 
we may find, that this new Set, of DirrzzENCEs, or 
PROPOKTIONALS, will hihi 30 "Buſh we of. Barley, 

of Rye, and 15 of Oats, to be mi with 

of ¶ beat; which Mrzrunx Cage * d) will 
_ anſwer the QUEsTION * ; as ſufficiently as the 
former one does. 8 

ea of 


Now theſe t¹ Ways of nie the Mrxrtuze, are 
Ar. that can be gain d hy AiLz@aTION ſimply, i. e. by 
alligating the given Terms, ꝙ greater withya Jeſs, accor 
ing to the Bis EC TrOoRg of e till all are alli- 
gated, without. taking the ty pf repeating or com- 
pounding the Co 
1 , after they are all fe 7 ah As thus, 


one;anotber, as the for- 


* Mean 


* e + 
* 0 
- 
- 


153 


45 
He ir Bokel, 


MBINATIONS OF ALLIGATIONs of the 


- FTI —— — — — * — + 
— — . -  - = - 2 — — 
- = S * as - _ — 
al a —— « i —_— — 
> W mp 


: _— — 2 - 
n = wn C — "” - s — — 2 : d * 3 — — — — 
— — * — — * = "= our, 5 1 — * 1 IDE». Ps OE LTD 8 — — - — — - 
Foe TIE —_—_ < — 3 — = — = * 4 © 3 — n 1 2 SS 2 — wn — p 
* — 2 5 . * — =P = 2 * — - 2 — 4 * is — ä — — — 4 —. — wel — — 
ry — Ln ny 4 7 _ — —— 3 — 2 8 "#4" GEE CREDIT Vr on _ - 
— N * 4 * £ * 5 4% * 3 2 2 7 
— = <5 4 9 n 8 — = K — = 
27 — a — — 33 = > I 
——ů — — * —_— - 1 
— — —— — 


- . _— 


. RITAUET IC. a V. 


3 D. 
1127 6= "xs 
.6+18=] 24] 
e 24 


*% - 


7 
* 
6 \. \ 
\ 
— 
= * 
1. 
— 
- 
—— 
— 
4 * 
* 
4 : * 
* 
+ % 
- 
; 3. 
1 
1 
" LI 
Aa | "T 
- aw : 
266 * * * * 
4 * 
3 Ld * 
. a | 
#* : ) 
* 5 
' off FE : 
þ 2-4 
f 3 


. 2 Nee 1 
1 1 
> * 
Or, thus, i is Ku 
e YT TYPY 2 of At 1 u. Ti ? 28 AS 4 Differ. * 92 
* | þ g 7 : a : » 8 


W 
i bo OI OATS 7 oy: 
"ft K. N | OI * 
: . 8 \? 1 + 8 * » * z 
£ Sh 3 I \ 4 * 129293 T # +4 2 


up 306, a Avira 1 


13 OL £ 4. 5 01 18 bor * i 


e 
— 5 64% 614] 
Aa rio 61 36 
E Gris 421 


— ® pgs 
PU T3 5 '$ # 
SS wo OS PI sf $8 a 
. 


Not but that any neg the ** E8 gain'd by 
CompounnDing the CompBixATIONs or.LiNKinGs (in 
ſuch, or any other 7 2 19. are CorntiponninG 
PzoeporTIONALS to the its Requis'D, as 
much as thoſe gain'd bh the Br Ways are, and will 
as ſufficiently contribute to anſ n/wer the QuestION. Rao- 
pos o. 


And, by the by, the Vizzovs Wars of Compounys 
iN ALLIGATIONS, may ſeryxe ap an Tal e for the 
curious and ingenious Lala 5 


7 
- 


Here, farther, the AKIN wy bbſerve, thas, beſides 
the IxN UEK ABLER Anſwers Aut, Queſtions of this, kind 
are capable of, they being Nane Axsr HEI Ins 
Perfectiun in Tars Rol E moſt" times Happens in 7 1 
SECOND Cask, which . not # the e WH AE 
ts, 1 : he in 


4 Munk n itt Wang ae at: ths 
RoLre of POP TION» is very, rarely (I. r ſay 
never) ſufficient to anſwer the Paopgguer u l 


EXAMPT E II. 101 beak 


When a 7 acc ad ole mix With. 8 "Pounds, 1 

Taue, rated at 2 f. a Pound ; a Sort rated at 1 f. 8 % 
A Pound; a S rated at 1 5. 24, a Pound; ; anda 
X 2 


4 walk "1 U. * * 


4 
4\ 
= 


6 


\ 1 1 Tx ty $4 * 1 1 a, "6 | 
Of Axrraxitirrc. Ohap. NIV. 
Sort rated at 10d. a Pound ; bow much of each Sort muſt 


he «ſe, that the Compoſition 1 may be afforded for 1 5. 6d. 
a Pound, without either . or Losi xe * ſo 
MixING them? er 
6 8 1 + 
In ibis ExA IE, ene Gon can The but Two dife 
ferent ALLt6aTIONsS made, let us make them Bork. 


Thus, FIRST, 


65 d. Pounds. 
Af 1221 AE SCUOTTAHE 5 


Mean Rate 
= 18d, 


Now here the Quantities Garx* po by the Fixer 
ALiLiicatION, ViZ...4; Pounds, at 15s. 8d. 2 Poun 

at 15. 2 d. and 6 Pounds at 10 d. are ſuch as will, with- 
out the Help of the RuLE of PROPORTION, ſufficiently 
anſwer the PrxoposrITION, altho' thoſe GAIN'D by the 


SeconD ALLIGATION Will nor. 


The Anſwers of ALL Queſtions of Ta1s CasE (as 
well as thoſe of the FIRST N oy be PzoV'D by 


ALLIGATION MeDIaL. 


And now, having largely | handled the 2 FIRST Cas xs, 
1 ſhall proceed to the Tn tp and la Cask; and that 


is, when the whole Alantur of che Compoſi tion i limited. 
EXA PL E 


Chap. NIV. Of — 


E AN PL E 1. 


Suppoſe a Gold mith would make a Wed ge of Gold to 


be 60 Ounces in Weight, and to be worth 3 J. 12s. an 
Ounce, how much of one Sore (better than Sauter and) 
worth 37. 17s. an Ounce; and how much of another 


Sort (worſe than Standard, and) worth 3 J. 55s. an 
Ounce, muſt he melt to ogerber, to make a Hedge of the 


Weight and Value propos 


9 
2. A. * * TO 
Mean Wy "For LN The better. 
"Fro 6515 (The worſe. 


The Quantities exhibited by the RuLE. 


But here (as in CasR II.) they are not Svcu Duan- 
tities as will anſwer the ConpiT1oNs of the QS TON; 
for j Ounces of the better, mix d with 5 Ounces of the 
worſe, make but 12 Ounces in all; whereas the Hecke 
is to weigh 60 Ounces. Wherefore, 


To find ſuch Quantities as will REY ANSsWER te 
' ProeosI TION, We muſt ( ſince the Quantities j and 5 
determin d by Mn Alligation, are their Cox RES ON D- 
INS PRopORT ION ALS) be here alſo obliged to make 


uſe of the RuLr of Pxopor TION, and fay, 
As 12 (the hole of the e found W. Abr. 


GATION) | 


| To 60 (the Grvan . hole of the particular of 
TITIES requir aj: 


80 


The Work (by the Rur E) muſt be frf manag'd 


Of KATr NETTE. Chap. XIV: 


80 is F — pee n Jae? oe” 


found of uy Worſe | 
12 54 1 Sher Nie 5 ae. * RE 


By which Means we find, that 35 Ounces of the 
BerrtER Sort, and 25 of the Worss, melted together, 
will realty Answes the Drst er of the Quesz10X. N 


Here alſo we may obſerve. an IMpERFECTION or 
Dise 1, which E (cho not univerſally) happens 
in this RuLt of ALLI6AaTION, and muſt be /upplyd by 
the RuLe of PROrORT Io W. 


EXAMPLE II. 


How much Canary, at 2s. 6d. a Quart; Sberryz 
at 1s. 8 d. a Quart; and hte Port, at 1.5. 2 d. a 
Quart, muſt be put together, ſo that che whole Con- 
POSI TION may contain 26 EM and be worth Is. 114. 


a en Ws 


Duarts. 
n= 2 pe or Canary 
== 23 4. . 


Which Mins found 4 the Rol E of Attics 
+10N alone, do (withbut any Defect) e anfiver 
the QuesrioNn. For, 12 + 7 + Br: = 26. | 


Here alſo © the Ori cabs may | be Puov' p by 
ALLIGATION Meptar. wg 
GENERAL SCHOLIUM. MOLTAD 


Since Att Quesrtons whatſoever, that come under 
Tars Rute of ALLtcatION, will admit of yo more 
S0L u- 


t 


Sor vrrons than the Gzutxn QuanTiTFEEs will admit of 
Art.1.164 Toms; and ſince Tnosx are often times Inv nz 
FECT, or not fo rommodiaus as the EN, ERS Occaſions 
and Circumſtances may require, let the Learner take 
notice, that, for a Remedy herein, he muſt have Recourſe 
from »Common, to SO; ANTTAMETIc, or Argr- 
BRA, whereby he may be enabled to in veſtigate and di/- 
cover all the Solutions poſſible ; as for Inſtance in 


Suppoſe a Pintuer would make a Mix Tb conſiſting 
of 40 Gallons, viz. Of Canary, at 7 s. Sherry, at 55s. 
and Mhite Port, at 4.s. a Gallun; bor many Gallons of 
each Sort muſt he put together, that he may ſell the. 
MixTuxE at 65. a Gallon, without {Gain or Loss by 


ſuch Sale © 
| Ky O L U T-1:O-N: == tler“ 


(Canary. 
of Sberry. 
(bite Port. 


#% 4 


Mean Rate 
== 68: 


* 222 
pac 


And then, 3: 40:: 5 


5 
5 1 24 Canary. 
248 of s Sherry, 
2 - ( White Port. 


Thus the Vintner by this Rorx of ALLIeATTOx, and 
the Help of the Rol E of PxoporraCN, finds he muſt 
put together. 24 Gallons of Canary, 8 Gallons of Serry, 
and 8*Gattons of l bite Port. But new. 


If this Sol urrom does not anſiwer the Fantner's - 
Id rENTH ; that is, 
Lend o wn 


* 
* 


- 


FREE i 16d! Lode naivad 2udT* 
_ Syppyſe-he would have: bis Mix Tur eatherwiſo Page 
roxTION'D ; I then fay, he muſt have Recopr/er d 
Aren BRA for Miſtance: For, N Nanni 2 101 Ti 
87 Ex) 5 SP | | | 18 5 


Chap. NIV. Of AA Irena E he. 159 


16 


| Then A4 


Fun ſince 2=q0—#—7 


r 


Of Axfrunkric. Chap. XIV. 


is by an AleENALe "Proceſs Oxrr, that Art 
the Sor Uriorts bie Cad be Discover'd: Which 
wonderful Advantage I ſhall e in an Ares an Are 
SOLUTION of this EXAMPLE. N 


ve this n out t of the 


The Laer; 1 hope, will forgi 


Way, and take the SoLUTION in the Manner dene fr 


F N 


Let 4 y & be the Gallons of 5 Sherry, 


5 a Ie un Porta: 


85 by the  Hypnbeſs 


And '7x+ 55 +42 = 240 

Thence Z = 40 — #'— y 

Therefore F 
3x = 8 —y ' 
7 =80—3x 


ö Therefire x muſt be leſs than 26 2 Callas. 


a. 


*% + Ne, 23 17 


2 = = 40 N TE = 2% + 55 {ih 


Therefore x muſt be more than 20 cala 


be more . — 20, and leſs a 55 
1 e from chence know what Quantities of the Herry and 
| White 


JV hite Port, Can POSSIBLY 2 Mass N or alſo : 
Fer, Were 55 | 7 As A Af 


( 
Since Z = 2x 1 the whet han 

you pleaſe bermixs. 20 Galle; and ae wo 
this Example: the conſtant: NU BRN 40 | 

Double of ſuch ty of Canary; and — CY 
will be z, or the Pyantity of I bite Port, that muſt ac- 
cordingly be Us ;- wherefore __ ny of Sherry 
is conſequently Known. 


Thus we have ] a 8 ar Solution of this 


PxoposrTION, having DRETERMIN ALL THE POSSIBLE 
Means or FORMING: THE: e e 


1 mall now: infert; a, few more gs for. the 
Learner's farther PIER onde then By on 1k0, the 
RuLE of Fals. + oils 10 bY d 10 


i Ga Noc 
12 


2 52 5 7170 Ns e 
I. Of three Sorts of rich Perfumes, ſuppoſe one be 


worth 25. 6d. a Dram; the ſecond be worth 35s. 9 d. 
a Dram; and the third be w 


POUNDED of 10 Drams of the fir Sort, 5 rams of the 
ſecond, and 12 of the third + at 


Anſwer. 45. 4d. 


II. A Grocer hath wn 4 Sorts of Sugar; the fir ſt 
Sort being valid at 1 d nee at Low. 5, the 1þird 
at 7 d. =. and the fourth at 4 d. a Pound; what Quantity 


of each, Sort is there; in the MR un, poſing fes 
ts 


Mixture to be worth 9 d. a 4011120 227.11 


Pounds. Pounds. 


p 1 
* 
* 0 2 \ 


— » w 


6 (20 Caf 
Anſwer. * or : of the ar 


"A HD 6 © . Ba 4h 
Fe 1 


"653 3d. a Dram; 
what will the Value gf a Dram of the Porfume be, "FA 


Of AxkTuuTr fe a. ye 


- 


„en 20 26 3 ag alt! 99. xa6 18042 1 5 an W 
m A Founder hath a Duantity of Situer weighs 
Pounds ( Avoirdupoiz Weight which he values at 


47 8. a Pound; how: Tron, at x A. F. a Found; 

and Braſs at 49. + a Pound, we melted downcto- 
ether, with the 3 Pounds of Ser, that the Mix 
Mx rar yrs worth 306 a Found? 1 avian 


* of 34 Ag OY 7 Wer 'I Y 8 


1 1a 10 8. \ this 
« * 2 ** tb: ents. | * 5 > 
b * * +% | * "> 90 | 17 ** 4 C a 4 ; : * 6 hs. 
TY "Se YA 20 * , Gs * FS, 4 + * „ £ QC 5 w# — 4 1 : 1 $42.3 


1 1 1 g | 5 . 
i Tron; ; * 8. 11 14 2 


. 1 10 © Nes. 0 390 a Br. 4 u Ar | 
Aae UBT II 4 UL 2 2 r 0 enen 
IV. A Difiller, by mixing: feveral. Sorts. of Spirits, 
would make the Quantity 4 a HoesHEap, to be _ - 
n Crown'a GALLON ; Vom any GALLONS of ſt - 
-$67t,%at 63. 89. of the ſecend, at 38. lod/ of the: lng, 
at 55. 6d. of the fourth, at 45. 4 d. and of the fifth, 
35. 6d. a 9 muſt he make uſe of to anſwer 
his Lag a be Gi 2. \ R... 


Nee S 4 | 
4 wo Logue ut K e een 2 will. 134d, 
RC ar” 1 [ 6: wry ? 4 
4*% — 4 0 18 Af ut J. WISE * * 3 45 — 447 Fas bad 
+ #&* ' . \ 5 * - 
iy Witt 2 * „ © 1 7 2. 2 * W.. CY F. 
"IN C5 .. als 


4 þ —y au 


* all, 55 Gallons, 5.1 1 End 


F $127: 4 ISI * TY 4 


Na "Nee ers Queſtions in the APPENDIX.” a e e. 


e * 4 1 £ $a# | 1/05 1 oh ** * N i071 + — YT ; 45 75 


1 Kat ibn 69 on to; the Rite of Fare, of 
PALSE Pos rio. 1 inn 924 * 2 1 <<} of IITIENA 


+ 
H 0 1 
4 . 4 


fr t - 6 r 1 . 47. W * — 
c NV x: 


"#7\ ANDY "To Sola 3-1 
4S- 89 x 7 i. | | 
1 ' * . 3 9 1 2 e aut 0 * on” 4 Þ "1/3 ILL . 7 


Es 5 ye * 
* 70 2 H A P. NV. . 
uh et: 7 1 n * 


ET 
— R 
GursING at a d rs 


101 2. 2033 2: 0 


Now, 


sometimes the codons of Ses end 


are ſuch, that Ox FALsE SUBROSLITION 28 <:vtl 
ale *. to 1 the TA Ur * wes," F x 


times. it does ut; bit, we! 0 ly Görg 


er, make a S:cog (he falſe) e 
Help enougb for a TRUE Sor UrrN. Whence, $03 mt 4 
| Air Me 
This Rule of Fi Pbatirroa' 15 wually 2 into 
Wh Fa OTIS 
A 1 5 2 | . 
1 'n bas + exe 7 HS enn gf J 12 of . | 
ora Ca ear phy nd fp FE decem 5 
r Dum 4 25627 FT 55] PE * : 
WOT 2 O ri G e 15 * 


Where Ox x Falſe Poſition — enables Wb | 
reſolve ther ener Proper babe t 


ct ht Sk 2 to wil ne as A 25 eee 


1 5 5 * * 1 5 * Rt 
%. | ; GI 


iN Of Knrruwnrre, ChapiRy, 


Part but ; of C's Part ; 


RULE 


Fer th Winn fag, . whe! "PINE" * 
Pleaſo, and try according to che Dara and Condrrions 
of the QuesTION, whether your ſuppos'd Nuunx be 
true of falſe: if true, no more's to be done; but if 
falſe, you muſt obſerve what the falſe Rxsur r or Con- 


CLUSION ig, and then, 


By the common RoLE of PzoeorTION, ſay, 
As the Fa LSE Conervszon, 
| Is to the Faior ſupe'd Nowes ; 
80 is the NowBes Gn, 
To the Ta vr Nun ſought. | 
3 The Tzurn of 'Tars Rue, i is evident from the 


more Natures of PROPORTION, and therefore I need 


ve no farther Illuſtration of it, than what may be had 
rom the Application of it, to to the SOLUTION of the 


FRO: 


ot beg „e KA, MN L R. 


If three Merchants agree to buy a $hip we 10007. to 
be paid for amongſt them, in Hach Proportion, that A's 
Part of the faid Ship be but. + of B's Part, and B's 


ar nut gach Merebant pay £ 


Let us ſuppaſe. at Pleature, that A muſt pay 100 J. 
upon which 6 600. and C goo]. 


ay d idr, Mus Vesee Wk ro:guy 
6 rimes as much as A, and but 2 3 irds of what C is to 
ay... Now, | e | If 


For,. . 1 TIONS 5 8 18 ated | + 


1 2 . 


. XV. Of ARITHMETIC. 


17 the JUPPOSITION of 100d. for A's Payment be 
TxuE, the ResvLT muſt be, that thoſe three Payments, 
viz. A's 100. B's 6001. and C's gool. added together, 
make juſt x0004, (being the Number of Pounds propor'd 
to be expended) but they do not: For, 


1004. + 6004. + 900 J are = 1600 J. which is a 
FarsE RESULT, or CONCLUSION 3 


Wherefore the PosiTION of 100 J. for A, is Farss : 
But, 


Since Wuorzs are as 1 like Panre, it will hold 
by the RuLs of TREx Dixect. 


As 1600. (the Fats RAT. 


To 1007. (the Pater ſuppos d Nux BER); 
80 is 1000/7. he whole NUMBER GIVEN), , 1 
To 627. Ios. (the Txux NuMBER ſought) Whence, 


1 is truly concluded, that A muſt pay 621. 106. B, 
conſequently, muſt pay 3751. and C, 562 J. 10s. For, 


Theſe Nowmness do not only Amovunrt to 1000 J. in 
the WroLe, but bear Suck PxoroRTION to ONE ANO- 
THERy As by the Canpiazon of the PxopoSrTION 
they nf to do. | 


This is, in ſhort, the ab BusINEss of the Fin sr 


 Paxr of i be Ruze of PALSE ne *. Fosxrior 
e.. 8 Fn: 


J Here ae 88 may 1 . $52 
Quzs7I0Ns that are re/olveable by the H of Oxt 
an SUPEOSITION only, muſt contain "= certain 

ROPOR= 


nd .. 


—— 


— 
Fm 


— men 


2 — , 4 . N 
—— — WAA : ˙·¹W 29 
= — 
—__ — 


W414 
1 
. 


— 


— 
— — 
— —— 
N —— 


e 


* 
2 — 


. n o 


— 


—— — 


Vim the Sor rosr fies bythe Hane ng nx 
nately, i. e. Multiply the FIRST Fos 1110 7 U lis 
 Sxconp. ExROR, and the Second PosITION by the 


off Azroalt rte. Chap. XV. 


PagPokTIONALS, gr exhibit. ſuch a RATIO, as will, by 
the common Rüx of Proport ro: * drterminb 5 
Tru e . t Yor 14, vg 


5. 


* When the drr of tlie prop Ir bN ar 
Sven as afford no Suck requifite-P&OeORTIONALS;: W 
e oblig d to make uſe 0 of Two SUPPOSLTIONS, in oy 


o*ScLve it; which leads mẽ * melsx deb Re 
this GurssING Rur; nhatnel7x 77x "74.1 


. ANTON D OU BL AB 3:47 - 
For the. Sol UTION of thoſe ProrosrTIONs that 2 
E Bobzrz PosrrTorcz The *PxOCEBS preparatory Xothe 
following GENERAL RYE : muſt be n TJ 
Suppoſe TW o NGA Pl Anck wb## Sith - 
each _ ther, ENG with the T * one) — as the 
ConnpiTIO 


we aivef 7 and ErruER 


of the NymBEss pp e talen, happens to 
Solvx the Qutst1687 tere needs no mord ce be doue; 


bz if Nor, 1 | | 


a - = - + — „ © 1 AIC GL 


Obſerve whether. the REsuLTs ariſing 5 them, are 
RE EE Ur Luss than they 0ught to be} and make the 
EKHR DRS Actopdingiy (for Difinttion Alike) with r 


GN when too GREAT, and with this — when too 


Tale - 4 1 * EO IC * C5 TF A JJ 7 Y:% oh, EY 


ni g3y2 mak ad 3.36 1 
OY 'bis Wg 4 make uſe of the —— t 
ON o7 T7900 ern 

W 1222 ; n I 2 0 Al 2 wn i 


Pa Exxon: And If che- Exxors dre B6r#"0f [the . 
8 Te kind, to wit, Bor of them Excess, or Borz 
Op aivide-the DrirrexENCE* of the * 


Chap. XV> of. Aid I@ 


the DrexereNCE of the Exxoxs ; but if they are of 
Dxx#tRENT Kinds, to wit, Ong. an Excxss, and the 
Ornez a Dirzcr, divide th, Sum. of the PrODUCTS by 
the Sun of. the Ezzos, n the r will give. 
the NUMBER k. 88 n 


x 4 Cu on a * 
| ! DEMONSTRATION. aan 
TY; 
| Whether the Exzoxs are of the SAE or 3 
Kinds, the Ryx x aſſigns a QuoTIENT for they N ark 


SOUGHT ieh r 


— 


"Now, if N be the given. Dtn NQis the Divi- . 
DEND ; fo that I ſhall Flew to DeMonsTRATE What 
that Nu BER is, whic Morririr D "7 Fw NuMBER 


to Rroguces NQ = P. {A 1150 630 NK 


"Iſt. Let us * ſuppoſe. it to e Let us pp it 5 
be O- R, which multi- 9. A555 8, which multi- 
Ty d 


plyd by N, produces N roduces N. 
— N ** the firſt n Ns, "the he [con falſe 
fault. > * — Nee d «ot os 

Thatch ff ERROR Therefore the Fro Ex 
iP ANN. NR. Inos F NS. 


= | 


Now” becauſe in Born theſe Fei the Sioks are”. - 


A Kurs, i. e, becauſe they are Born of the SAE 
let us SpsTAAcT the LEssER ExROR (wbich is, 

_ by changing all its S16ns) from the GxraTtr ; 

the PI TTER ENR of the Exxoxs vill be 


* eee 8 


4 


Pa extirminating. the Trams that are Bd Ai (un nce 
W deſiroy one another. the Dr FFERENCE., 


Ei W (5 K | bop. ut; 


N oe Ss 4 et 4 oY 


_ 12 | 


1 


68 


Of ARITHMETIc. Chap. XV. 
Multipiy Q- R (the Figs Suppoſition) by P- N 


+ NS (the /econd Error) or by NS only (fince P is 
= NQ, and conſequently cance} each other) and the 


Pop will be NSQ — NSR. 


Alſo multiply Q- S (the ſecond Suppoſition ) by 
P—NQ+NR=NR (the ir Error ) and that 
PropucT will be NR Q—NRS. 


From the Pxopucr (NR Q—NRS) /ubtraff the 
PRODUCT (NSQ — NSR] and the Dreyrexence of 
them will be 18 NRS - NS NSR, i. e. 
(by exterminating NR 8) the DrrrERRNCE of the 
Pxopvers is NR NSN: But. 


NRG NSQ (the DrrrRRENcE of the Propvors)Y 
divided by NR NS (the DirryERENOE of the 
Ex RORS) is = Q (the Nun ER sovenT). . E. PD. 


Os... And, E 
Let the firſt Suppoſition Let the ſecond Suppoſition - 
be Q R. bene oo nn 


Which multiph'd by N, 
; produces NQ — NS. 


. 
» 


Which multiply d by N, 
progeny Any 05 


Therefore the firf Ex- | Therefore the /erond ER 
ro is NQ + NR—P. | xox is P=NQ+ NS. + 


Here, becky the Exxoxs are of DrrztztnT RNS, 
viz. Oxz an Exckss, and the Orntx A DRFECT, let 
us App them together (which is done without altering 
any of the Srons) and their Sun will be NQ+NR — 
P+P—NXNQ+NS; or (by extermmating the Equas, 
QuANTITIESs P and NQ) the Sox of ce nb 
be NR ＋ NS. n 


% 
* 


f TT Multiply 


* 
* * * s. 
9 1 


bas edo = aer X A all $83 on 
_. Multiply Q+ R (the „irg ſition) by P- N 
+ Ns (che ſecond Error) i. e. by NS (ſince P and 
NQ mutually cancel one another) and the Prxopucrt 
wil beN80+ NK... 


| Multiply likewiſe, Q— 8 (che ſecond Suppoſition) by 
NQ + NR — P = NR. (the firft Error) and the Pxo- 
DUCT will be NRQ — NRS. _ 


Asp the Propucrs together, and their Su will be 
NSQ NSR NRQ— NRS; or (by exterminating 
NRS) the Sun of the Pxopucrts is NSQ NR. 


Wherefore Q (the Numer overt) is = NSQ + 
NR N (the Sum. of the Pxopucrs) divided by NS + 


the Sum of the Exxors). Q. E. D. 


EXAMPLE. 


A Labourer was bird, on this Condition, that for every 
Day he Woxx'p, he ſhould receive 12 d. but for every 
Day he was Ipr.x, he ſhould be mulcted 8 d. When go 


Days were he had 3 J. 55. to receive ; bow many 
Days did he Worx, and how many Days was he 
C 1 or 


Let the firſt Suppoſition be, that he Won k p 85 Days, 
then he was Iprs 5 Days; now 85 Days Worx, at 
12d. a Day, comes 1020 d. and the 5 Days that he 
was IpLEt, at 8 d. a Day, comes to. 40 d. ſo that upon 
that Suppoſition, he would have to receive 1 020d. — 
40d. = g80d. which is Monk than his juſt Waces (ac- 
cording to the Conditions of the PxoposI TION) come to, 
by 200d. for 31. 55. (reduc'd into Pence) are ngo d. 


Let the Szcond SuPPosr TION be, That he Wonx'p 
80 Days, and then he * IpLs 10 5921 in 
een - O. £14 Saba - 


170 


— I20d. = 180d. = 3. 55. being what he receiv'd. 


Of Anrrwanrre: ChipsXV; 
Tas Caſe he earns 80 X 12 d. = 9699. and forfeits 
10 * 8d. = $0'd. therefore he has te receive 960d 
80d. = 880d. which is allo doo much by 100 dl. 


Then multiply 85 (the FrRsT PosrT1ON ) by roo 
(the SEconD ERROR) and the Product will be 8500 
Ekewiſe 80 (the Szconp PosrTION) multiply by 200 
(the FrRSTH ERROR) produces 16000 : Now, ſince 'the 
Erxrors are Bor of the Same Kind, vis. Since 
Bork are Exckssks, the Dirxtxence of theſe two 
Propvcrs, i. e. 500, divided by 100 (the Dreees- 
ENCE of the ERRORS) will quote 75 for the true Number 
of Days that he Woxx'p ; conſequently he was IotE 
15 Days. For, | | | 

75 times 12d is = good. (being what he earn d 
and 25 times 8 is = 120d. (being his M/F) and good. 


The foregoing OrERATTON is cuſtomarily perform a 
according to the following SCHEME. | 5 


Firſt Suppoſition = 8 | | 80 = the /zcond Suppeſ.. 


| 80 85 ; - 
One Prod. = 16000, —& 8go0.=theuther Produt?. 
— 8500 Ty Rs 
x00) 15|oo(75 | — Second Error 10 


1 x of Errors roo” 

If the two falſe PosrTIONs. were 50..and 60, then 
the FIRST ERROR would be, 500! — and the Opurs: 
300 — Bot of the Same Kind, viz. both DRG rs. 


ip: XV. Of AnrrnnaertC 
Here alſd the Drertzexce of the Pore muſt be 
divided by.the DrxFERFNCE. of the Exxoxs. 


"Pace, therefore, theſe Deen and-Exxons, as 
tboſe above, and work — to the Rur x, thus, 


60 = the ſecond Peſition 

Nzoo —- = Error. 

One Prod, = 30000 ' 15000 the other Product. 
— 15000 


aloe) r 5olool7s The Anſwer as before. 


Firſt Error . = 50 
r — 5. $90 


„ 


x of Errors = 20 


And again, 
If the #wo falſe Post x rows were 70 and 78, * 
find the Frnsr Exzxos to be 100 —, and the OruER 


to be 60 + ; here then the ERRORSs are of differens 
Kinds, the frf a Drror, and the ſecond an Excess. 


Therefore when the Payyrroms and Bannoes are pro- 
perly plac d, we muſt, according to the Rur E, proceed 
and divide the Su of the Pxopuers, by the Su of 
the ARS ns 


Of AxIrnNM ETI. Chap. XV. 


nm Poſtion = , n =the ſecond: Bebi 


= 
— . * Y ow "= — * NR _ » 
| Firſt Err. = T 00 — CHILES 60. | = the ſec. Error. 
__ > 8 . | «4 < I | * | | * "= * 
21 578 an broweagyt.s D Nονα N 


| re 


One Prod. = 5800 44200 the other Product. 
+ 4200 - ogy 
"IR 160001 20000 The Anſwer as above. 

Wo e's $54: 
Firſt Error = 100 
+ Second Error =" 60. 


—  —— 


2 of Errors = 160 


Note, that ALI. PrxoeosrTIONs reſolvable by SINGLE 
Poſition, may be refolv'd by Poſition Dousre: And. 
whether the Sol urIoN be by Ons or TWO falſe Poſi- 
tions, it is no matter how far from the Tx uE Number or 
Anſwer requir d, the FAlsR Number or Numbers are 
taken. ans BH 


However, one Number may, according to the Nature 
of the PROrosrrrox, be more convenient for its RxS0= 


LUTION than anot ber. 


: £ 


All which may be ſeen by the ſeveral Solutions of the 
firſt of the Queſtions following. 


14 ; SL + 2 — 7 by 3 +. 
BY 4 * . © 42 5 . 
an, o N . + 2 1 
1 ' yy * * a 1 
9 * 65 8 > 4 1 4 5 * EP & F% 1 : *7 . 4 , } =» * . L 
 - > uo? * "Xx * o Z ” Y a . * = 4 
4 5 * ft „ . * 14 f - 1 4 , . 
* w —— . oy 8 * 
. * P 
9 4 = - = 
4 T — — x 7 . 


1. Suppoſe there be a STrarvuz that, with the Vater 
iſſuing out of its Eyes, can fill a Receiver in 4 Hours; 
and with the Vater iſſuing from its Ears, can fill the 
ſame in 5 Hours; and with that flowing from its Mouth, 

the Receiver would be fill d'in 20 Hours: In how many 
WO. e Hours 


Ul 


Chap. XV. O 421 ITHMETIC; 

Hours would it be fill'd, by the. Jater's flowing. from. 

2 e and An abe! . WA = En 
Ar. 2 Hours; ; 


locks Loans 6. + 655 erving auhat . | 
where he'll. ſee the ome ul of wha Help, 
throughly explain d, me uſeful Genen made 


ee e | 
Firſt, then, Mo n 10 


Since by the S o ce 888 it is. 
apparent, that the Number of Hours ſought is leſs than 
EFovx, let us Suprosx it to be Owns, in which Time the 


Water flowin * from the Eyes, would (by the Prorosr- 
TION): fill F 0 


(the ſupp ord T ime) the: Hes, Ears, and Auth tage- 
za would 1 of the Receiver + + + of it T of it. 


N hich Parts added together ſhould make 1, OF. juſt ö 
once the Capacity of the Receiver, if the Sorres Do 


Time (1 Hour.) be the Txußꝝ Time ReqQuix'D.:: But 
theſe Parts, before they can be added together, rauſt 
reduc'd i into one Name or Denomination, and then + would 


become 75 2, and + would become 28 now 55 wy 2 8 
and +, added together, make 28 = 5: And thus we 
find, that. the Eyes, Ears, and Mouth. to . FILL x 


Does 


but 5 of the Receiver in an Houn: Wheret 


By che Runs of Paaren,. arg ee RE" 


11 2 he Neeber be fed i in Onz "nie; the. Whole” 
will be 9 1 in AN. an which 1 is s the Tavs Time 


[3 : *, ” I 
- WES « o a i "od % 


on his fad 1 1 I Ehr to be the TIE . 


in * the Eyes, Ears, and Mouth * would 9 5 
Nee | cle 


Wort 1 — 


the Receiver, and the Water flowing from 
the Bars, would #114 of it, and the Mater flowing from 
the Mouth, would. = of it; ſo that in 8 Hour. 


\ 


: * 
Nee 4 


. 
rr rere — 


KY EY -——— 2 —  E — 
8 —— Is 2 
— ones ———— — r 
— —_ > — = 
Ee a oa... Ta ai 


r > wm og 


W Aatrnusric. Ghap NV. 
the Navi der, the Learner may oh ſorn », chat we are 
unavoidably encumbet wt FN AOT t ai Parts iu our 
OrkxATION, which Inconvenience we ſhould, if poſſible, 
always avoid : Here then, mene TOI. 


Since it's no matter how far off fromthe Number » 
quired, the e be teten (as was ob 
Page 12) let us take 20 Hoyrs for the TIE wherein 
the Receiver would be filld by the Eyes, Bars, and 
Mouth together, which is a Number that any one of tole- 
rable Judgment may, at firſt Sight, deſery to be à very 
convenient one (tho notoriouſly falſe) for the Sol uro 


p 


of this QuesTION ; For, 


It's very evident, the Receiver will be id by the 
Eyes 5 times in 20 Hours; by the Ears 4 times in 20 
urg; and by the Mouth once in 20 Huurs; ſo that in 
20 Hours (the Suppos D Number) the Eyes, Ears, and 
Mouth together, will fill the Receiper 10 times, i. e. 5 
times + 4 times + 1 time: Wherefore, = 
By the Rur E of PROPOR Tron ö! , 
If the Receiver be fi d ro times in 20 Hours, it muſt 
be fd juſt once in 2 Hours, the TxusE Number 


- - N > * 
— 

N ö 

— r 
* — " a 


” LES 


„ n rr nod DIDOW Uns MAO45:5 

From 'which TWO Slutions of oe and the ſame 
PROPOSITION, it appears (as J have above noted) that 
one Number may be, 1 to the Nature of the 
PROPOSITION, more convenient for its RESOLUTION than 
another: For, I believe, every one will grant that the 
INTEGERS 5, 4, and 1, may be more readily added to- 
gether, than the FX ACTTONS 7, 7, and 55 can be, and 
therefore the falſe ſuppos'd Number 20, is a Number more 
convenient for the anſwering this Quesr1on, than the 


—— 
— _ 


N — n a — - e py - 
_ we — 1D. os r 
— — = — 2 — 1 
- —— 7 — X . 2 
* * — * * — * ” 


I ſhall 


Glan RV. .Of- AWI THEIR. 


I ſhall now give a gor v of this — by 
PosITION r 2 


FA G 
Fo rſt Paſtas = = 20 go = * femd . 
l Tn N 9073 ax 7 * a OX Nan 
Bl Error = 9g wot : 19 he Sue frond Error. 
40 f 20 
e =: CG vu) 
One Prod. = = 360 „„ — Produtt. 
W 7 | — 360 my 5 
Ds Error = _ — 4 74 
Second Error = = 39. 10) 20(2 Hours, the Anſwer 
— as woe 
* of Brrors = =10 


+ A. Gameſtey comper ot Pan, By Zh Half AN nk? of 
Crowns he had: im Nis Picker'; and 2; Sarter of then 
that he had left, he gave to the Pha 1 81 then lle Batl 
9 Crowns remaining; how many Crowns had he at firſt 4 


20 1 02 1 1 


Anſwer. 24 For, 


1 COF 


Let 16 be the Sep err, — 5 rs, 
gave 2 to the Poor, and had 6 remaining: 3h - 


By the Rorz of Tunrr, oy 
6:16 „ gimp © 
„„ OWE nn 

nene = 000% 1,006 11 
O144(24 Crowns the true Aer. 
20 ; 


1 


4 
— 
* n — RUEET 
E rm 


— : . — — — 
— —— — — dara — ää24— — 


—ꝛ — — —_—— 
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— 
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3 | 
0 
' 
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| 
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{1 


F 
— 6 
8 a 


2 
2 — 


—— — - 

— — — —— rn 
— —— —— 

— 3 - ” — 


— 


* 8881 > 
Centres, ro ant nei 7 I 


One . = 48 


| 
* 
: 
: 
: 
| 
} 
' 
[ 
' 
: 
C 


— — 
om. — 
* 


e : 
U 
1 
8 
is 
5 "» 
= - 
* 4 . 
5 5 
it — 
| » 
4 
1 o 
* 
is! os 
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Of Aecrenut tub ©. 


+2 by Dovius Poarr1oN, 95 


e711 


Fj een _ 32 =the ſemds ref 


Firſt Error == 14 — 4 + =the ſecond Err 
El ties 4-017” W150 = eee 


56 0 = the other Product. 
p00! 3; | 

— S Br Fer 12 
108024 ＋ Second Error = 2 


8 2 . er = 41 
3 


III. A General fighting a Battle, had the third Part 


of his Army ſlain ; a fifth Part taken Priſoners ; and the 


reſt {viz.) Joo, we Long "I what was the 
Number of the Army? 


Ss: 
C 


An wer. 1 3000. | 1. 


Suppoſe 300 (if you will) to be A 1 a i third 
of which is 100, a fob 60, 1 4 remain: * Whence, 


By the RuLE of Poren 10%, 
140: Zoo :: 1000 : 15000 e 
5 7000 £ Sed 
e erase. = the Aaur. " 
8 - 2 of 


Chap. * Of ARI T HME Ti 0. | | 177 


Or thus, by DovnLs Posrrtox; 3 


Firſt Poſition = 635 000'= the frond Poft * 


Firft Err. = 6720— 2800 — =the ſec. Err. 
9gooo „ 
One Pr. = 60480000 1680000 the other Prod. 


— T680000 


392/0)5880000/o(1 5000 = the Azmr. 


o 
Firſt Error = 6100 
— Second Error = 2800 


— — 


x of Errors = 3900 


IV. Let a Hoss HEAD be filFd with Two Sorts of 
WINE; the ONE worth 6s. and the OrRER 55. a 
Gar LON; I demand How Muc of Eacu Sort of Wine 
the HoesneaD was fil/d with, it being (when tall ) A 


worth 16 J. 145.7) 


197 a: - 7 
Anſwer. - ' GaLLoxs at 
44 5s. 


178 


Of ARTITHM ETIC. Chap. XY . 


See the OpERATTION. 


3 


305519 Gallons at 65. 
o © 44 Gallons at 5s. 


63 == the HocsHEAD. 


Firſt Error = 4 
— Second Error = 1 


Firſt Poſition. = 23 9 20 = the ſecond Poſition, 
Firſt Error = 4 + \ 1 + = the ſecond Error. 
hee HED 23 
One Prod. = 80 23 the other Product. 
— 23 


* 


— 


x of Errors = 1 


V. A Gentleman would pay 'a Desr of 4807. with 
GvuiNeas (each 21 3.) and Bxoap-Pitces (each 235.) 
without making uſe of any other Preces of Money; and 
that the Number of Guineas that he paid, ſhould be 5 


times the Number of Bzoap-Preces ; bow many then 


_Eacu Sort muſt he pay 9 


375 GuINneas. 


Anſwer. 


75 Bxoap-Pitces: 


of 


Spe" 


Chap. XV. Of Agirumeric, 
Sx Nen 
Firſt Poſition = g © — _ ſerond Poſition. 


— 


'500 


One Prod, = 960000 y60000 = the other Prod. 
ha ' 960000 # 


$12]192000to(375 Gvuineas. 
3840 75 BROAD-PTREC EG 
2560 
0 Firſt Error = 3200 
* Second Error = = 1920 


e e 


x of Errors = $129 
VI. | Su Wer Two gr under the ſame Mentor 

Oxe in the Latitude of go Degrees 1x0 Minutes Nort 

and the Orzex in the Latitude of 45 Degrees North, 


ſet Sail on the ſame Day, and the Northermoſt Sare ſails 
12 Miles a Day Monz than the other, after 3 Days 


Sailing, without departing from the MExzrptan, they 
Meer one another; How Many Miles doth EAck Sure 


fail in a e and 17 0 Latitude are _ 5 "when 


they meet: 
| The FAT ſails 56 Miles a Day. 
Ober 44. 


And * they moet, they ate in che Latitude 4 
Daren 6 ; 


Anſwer. 


. Aa 2 


8 Nose — =the ſec. Error. 


See the W O R K. 
Firſt Poſition = 40 


Firſt Error = 96 — 8 —= the ſec. Error. 
45 £4, 
768 1920 the other Produf?. 
384 5 
— Firſt Error = 96 
One Prod. = 4608 Le Second Error = 48 
— 1920 RY — 
— x of Errors = 48 
4382688056 Miles. Ws 
288 
© 


I ſhall now inſert a few more QuesT1IONs for the 


Learner's farther PxAcTtice, and then proceed to the 
Rurx call'd PRACTICE. 


2UEBSTEONS _ * 


I. What is the Nun BER that the given N ns 14 
and 19 muſt be ſeverally multiplyd by, ſo that the 


DrexeRENCE between the 72s PRopucrs may be 662 


Anſwer. 12. 


II. A Banter hath a Parcel. of GoxNRAs in three 


ſeveral BAGS, number d 1, 2, 3. In thoſe number d 1 
and 2 together, are 290 Gui N RAS: In thoſe number d 2 
and 3 together, are 360 Gul xRAS : And in thoſe num- 


ber d 3 and 1 together, are 350 GurNERAS : How many 
Gui NEAVs are there in Eacu Bag? 


Anſw. 


Of ARITHMUETIc. Chap. XV. 


43 = the ſecond Poſition. 


2 " =_ N e O L WW ; . * Fs ö 3 - 
2 - - 7 MER > YE — 5 r r < * "we a> b - 
V / ie EEE OE 
TTT 


” ” E N ** 88 
e 8 n St, 


8 RRC n GY ' 
7 ” % « 3 « 2 7 * 4 5 x 9 J 8 7: 


3 . n 2 0 ” ern 5 n a 
EPS on EF 5 


Chap. XV. Of AAITF RTT IC. 


| Fs * 140 
Anſw. In that number d 4 2 & are 150 Gvurnzas. 


3 210 


III. A Gentleman, having an EsTATE of 15601. a 
Tear, would lay up YEARLY above Goel. viz. So much 
above 6001. as he expends in 8 Mees; how much then 


may he ſpend a WEEK ? 


| Anſwer. 161. 


VI. The Acts of the FATrHER, Mor kx, and Sox, 
make together 100 Tears; but the FaTAHER's and Sox's 
Tears together, make 24 Nears Monk than the MorkER's; 
and the MoTnex's and Son's together, make 8 Moxe 
than the Farutx's ; what's the Aces of Eacu? 


I CFarnes's 3 
Anſwer. The J MorgkR's S Act 38 Nears. 
{ Son's 3 


V. A Vintuer mixes 3 Gallons of Ca x AR with 5 of 
SHERRY, and being ſo mix d, a Gallon is worth G's. 9 d. 
but, had he put together as much of Oxe Sort, as of the 
OrkER, a Gallon would then have been worth 7 s. The 
Pz1ct of Eacu Wine per Gallon is DEMAND ED? | 


Canazy be 85. | 
Anſwer. 'The  $& is 5 Sa Callon. 


VI. Two Merchants, A and B, go Partners in a cer- 
tain Abvx Nr ux, and Suck is each Mans SnARR, thar 
if to the Sum of them you add 160 J. the WnorLxE will 
be double A's Snax E; but, if from the DrrTERENCE 
of their SnAxkEs be taken away 60 J. the RRMAINDER 
will be half B's SkARE: what's Eacu Man's SuARE? 

Anſwer. 


| Of ARITHMETIC, Chap, XV. 


| 360 
SmaxkE is 4 8 Ponnds. 


200 


When I come to treat of Sytcrous Arrramerre, of 
ALeEEBRA, I ſhall make it evidently appear, that Hye 
ftions of this Kind, are far more expeditionfly ſoly'd 
ALcEBRAICALLY, than by this Ruxx of Farss ; and 
farther, that ALL. QuesTiIons capable of Sol urtox, 
may be anſwer d by ALctBra, when but a Few, in 
Compariſon, can be ſolv'd by this Ru E of FALsE (whe- 
ther StNoLE or DouBLE). 


See more Queſtions in the A PPENDIX. 


I ſhall now proceed to Cray. XVI. which treats of 
che Rur E commonly call d Px acTice. 


CHAP, 


r 
V EN ET oe 
SY 8 * ** 8 1 


5 
x: 
4 
N 
- = 
1 
A 2E 
[3 
Re 
2 
eve 
2 
vs tar 
Co: 
IE 
wh 


Chap. | XVI. Of Axzrrt HMET I Co 78 3 


HE Rule calld Practicr, is nothing elſe 
IV b | | 
but a COMPENDIUM Or Contraction of 
og the common R urs of PxoPoRk TION, when the 
=] Fixzsr TEM is 1, and is /o call'd, either 
from the general Ust and PRAcrrck of it, or from its 
UT1Lity and REApixEss in the Practice and Exerciſe 


of Txapt : For, 


By this practical Rot, the Val ux of any Quantity 


of Goops or MExchANDTZZ E, may be more EX PRDI- 


rroust u Computed, than it can be by the Rork of 
Tukkr, when the FI xs Term is an Unit. 
1 


I don't think it neceſſary to barthen the Learner witkr 
Ar. the bort RorEs whereby DrxyeRtENT DOueſtions 
may be wrought, it being morally impoſſible for any one 
to retain in his MEexory, ſo many as Micur be Jaid 
down, but ſhall inſtrutt him in the Pr AI N and Usvar. 
Ways of OprRATION by Ar Igor Parts: And there- 
ME 6, 

Here I ſhall previou/ly inſert a Ta RTE, conſiſting of 
the AtrqQuor Parts of a Pound, of a SxiLLing, and 
alſo of an HounpzeD-WeEricnrt. 


NB. The Azzquor Part of any Nou RRR, is a leſſer 
NumBzz. that * Measuzes a greaters or that is contain d Vide Euclid, 
in the greater f a certain Number of Times exattly 1 Lib.7. 


Aliquatier. 


4 is 


Of n c. Chap. XVI. 


is an Artquor Part of 12, becauſe it Measuzes 
12 by 3, i. e. it is contain d in 12 exattly 3 times; for 
3 times 4 1s 12: 


But 5 is not an Artquor Part of 12; for Twice 5 


is Jeſs m 12, and TREE times 5 is more than 12. 
Here follows 


A TaBLE of Arrquor Parts. 


5 { | | | 
Of a POUND Srerl. | Of a Sr1LL., Of an Hu. Weight.| 
4 Ez | 6 4G | 
— * d. . | 
3 4 6 | 2 1 | 2 
. 2 2 2 
8 5 Na 
th 2 D | 
5 1 3 40 or 28 2 
+ © is the] II [as the :5 thel © 
hes | *1l2 6 
3 —_ I- T, | | 
x: 81 Tz 2 1 
1:0 = “ Ba bu i 


The Us of this TARLE will appear in the SOLUTION 
of the following EXAMPLES. . 


And in order thereto, the Learner may obſerve the 
following | Pho 


General DisxEcTIONs, or RUuLts. 


If the given Pzice (of any given QuanTITY) be an 
Arrquor Part of a SurIII Ne, you may Drivipsz the 
| gg QuanTITyY or NUMBER, whoſe PxIceE is reguir d 
by the DrNOMINATOR or NAME of ſuch Attquor 
Part, and the QuoriExT will be in SuitLINGs, or in 


SHLLLINGS 


T 


Chap. XVI. Of Afirn Er LC. 
Surzli Nes, and known Parts of a SuIIII Na, the 


Price requir'd ; 1 5 2707 SHILLINGS, may (if there's Oc- 
caſion) be reduc't d to Pov NDS 60 dlivicdling by 20. 


II. But hen the given PRTCE of 1 (of An gi 
Quan1ity ) is not Irszur an Ariquor Part of R 
SHIELENG ; but conſiſts of ſe dern RI I Cor Parts of 
SHILLING, you may Divrnt the given NUMBER, who 
Pxict is requird, by the PENOSHNATORS, or Namts 
of ſuch Al vor Parts .ſeverally ; and the Sun of the 
ſeveral QvorrtnTs will be in Sir) 1LLINGS, or in Sull- 
LiNes, and known” Pazts of Sr, the PrICE 
requir d. de ee ee 


ir F- 240. 1 '* * * a3 
© 4 - ww © - mY 1 * 
* 


III. If the 75 PRICE * I (of: any given Qgax- 
TI TY) be an ATT T Part ef A PouND, yon may 
Drvrpꝝ the given ones Mvhoſe Prot is requir'd, 
by the DRNOMINATOR or Nau of ſuch Xt CUT 
Part, and the UOTIENT will be the Prox 12 


Pob ups, or in OUNDS, and known Parts of a A 
But, 8 | "es et 220117 44 Nas * 


IV. If che given Pufe of 1 (of any Lin ö 
TI TY) is not exatHy an N rquor, Part of a PoNb, 

but conſiſting of er Arbor Purts of a Pound, 

you may Dovegl the INS rk, whoſe PRICE o 

ir'd, by the hats DENOMINATORS or ,NAME 

oP ful Arb gr, Parts, and "the S vx of the (dere 

Quotrexts' Nad be che VAtve ſougbt, either in 

PouNps only, or in Pounps, and ſome known Pan Ts of 


— 


Theſe 1 puteris ird „Kür 65 my be: illu- 
AP ty, ING ER ATIONS Following... ele 


2 T1475 5 n Ars 1 og 14 


X Bid B b NEE,  - 
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WA 


What will 1440 Ounces come to, at 1d. an Ounce ? 


F260 


Here 1d. the given Pzxcr of the given Nunes 6 
(14400 Ounces, whoſe Price is ſought, is the 1 Pars 
of a SHILLING, as may be ſeen in the TABLE. | 


Divide therefore the fry: Nonzes (1440) by (12) 
the DENonINAT0s or NAME of ſuch Alo? Part o N 
a SHILLING, and the e will be peg 1 
PRICE gr d, by RULE Which, 


By dividing by 2 may. bereite d into en. 
thus Wwe find, that de M448 e th 1 d. * Kür. 
e to 61. 


The 1 1 1 mal choſe ta FP" of in theſe 


practical OPERATIONS, is this, © 1 
By drawing Lives, I make two: CoLumns:, i in gh 
them. Fplace- ALLY Quart Parts, which I make nſe ; 
and in the other, I place the Dementen, or * 
of ſuch Pax xs, vi, my e 5 
"he. AAN 1or Parts bei > (3 plas Wd, MENT TIL 
whether they do (as 5 ways . 0 mount ca e 


the Seen N kus, el ee Nv ECD 201 $0. , 
. . 5 
ety e at 1 once e Se 
210) lo Sinn ings ; the auer by Kors 1. 
e 


Y FT 
a % " x J 
— 4 * , 4 . - S JA. 
”- — 


n n 


Chip. _ — 


0 Ws 0 ama por ' 21 nt a be 40 
2 * 4 21 Pp LIF II. 
What will 1455 Ounces come = at 14. an \ Ounce ? 9 
S Wnt s b 0 07 nch went $55 Tim it 
d. | 
þ 11 1455 Ounces at 1d. 
210) 1211 55 2 Hill. ( 121 s. 3 d 7 by Kore . 
61. 15. 3 d. oy” 
Here it may ene that after divide K. by 12, 
there De 12 Of a SnILit ine, beca Gbr 


ENT (121) is SHILLINGs, by RuLE 1 


7 


2 


— 


And, in like manner, wheathe "an ENT raue, 
the R.EMAINDER is Part of a PoynD: On 4 


we 2 2 
1 AI Dig \AIJIITHE 5. Yr 


Let the QuorrextT be of * Bai STO it 
will, the RRNMA ANR (if ang, will always un of 
dae r the ſame DENOMINAFTION.; | & ; 


Now ( boots the Drv15os be) to 5 8 
of the REMAIN D ERS, we muſt reagent as follows: 
„ 1 

V. If the Quoritext ; % = "_ there be a 
REeMAINDER; mHltiply it altvuys by 20,-and divide by 
the /ame Divisox, and the Quortexr will be the 
Val ux of ſuch REMAIN DER in | SHILLINGS ; and,” if 
any IL remains, che Q 
it muſt 


tiply and 0 divide Cas © cn require) in tbis 1 277 
2 B 2 RuLE, 


- 


187 


— — 
— — — * — 
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follouing OpRRATTON s. 
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Rur x, the Learner may eaſily inform himſelf, by exa- 
mining and obſerving the MeTnop us d in ſome of the 


_ 


EXAMPLE, II.,. 
What will 552 Tards come to, at 2 d. Z a "uu „ 


d. 
by 71532 at 2 d. 2 3 
1 ö 7 — S * 2 To 
69 TT 
46 " 
2 1001 Iſs The : form e Yo RuLe II. 
on 4 6&4. 16 1 T3 2 15 nnd 237 


A d 17 wen PRICE (2 d. 20 160 1 
Q vor Part of a SUTIIINe, but it conſiſts of AT TG uõr 


Farts of a  SHILLING, 4s 4s 14 5 8 and I d. are. 


oe the x of L I £Y; oo ow 


39 THAITO! 00) 205 13.1 
Now" wo Tards, at NO L 4 Tard; Aitourit” to 69 5. 
and at 1d. a Tard, they amount to 46 8. which two 
Sus added together, 2245 e 1155. the PRICE re- 
quir d, by Ryprx H. 17K 4 125 
2, Gil ITT _ 40 1214 1284 


AMA Ain 10 
E * A Fo P 4 E Tv. F 
What will 686  Ells amount to, at; 56 An Ii F 5 


„2 -* 


422 
1 £3 


8 115 | 117 338 age I% 1 00 Yi un 9" ? 
3 45 f , "84 — 4 L - 
. ot * , * 

4 : * 28 N {7 > 22 %Þ A I EAA © 2 4 0 3 LU 4 A 7 

e = Oo Fey 
| 5 FE LOI? SID EMISSION LECTED mr eus 
Ka N 5 4 8 0 _ * 8. 8 | bes * 7 : ** | 
e , "” bl | E #23 4 4 91 g | N N Go 2 3305 K 1 
54 | 6 
7 a 4 2 Nis 


2 1 - of 
FO ere 


3 


- : : N 
. 114 8 4 * d tin une 713 tal bes  JOMAY 


: uy © # * 
- 


— 5 * e ” at > 10 Nr. 9} 
e. 240. 3 the Anſel in Shilling and Pence 
a eiche bi i. Nauk * anc Are 
1¹4 5 10 N 


F : : « * 
i 1 4 8 a "”— + 2 1 
* - y & 
| * | E Xe : 
ma 1 » , 
. 1 wt A A 


* 
4 


L 
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E X AMP ILE v. 
Fas will 687 Ells amount to, at 94.4 an EI ? 


| | = at 7 d. - 
12 


172 


© p MIU = = 


2 8 : 4+ = the Anſwer in Shillings, Pence, 
And Furtbings, by Rurxs II. 
L219: 41 and V. 


— — 


And thus, by the fore going Exils have 1 n | 
ſtrated the firſt — ſecond RULES. PE Ae 8 


I ſhall go on in Order, and abply the third "I fourth 
Ryzxs to. PRActICE, by ſerving ſome other EXAMPLES 
proper for that Purpoſe. | 


an 


— 
* n 


EXAMPLE VI. 


28««ꝛ a 


What will 468 * come to, at 1.5, 8d. a Quart? 


13 3 
4 . at 13. 34 Ya. 23-670 


J. 39 'The — in Pn by RULE It. 


' 
3 
' 
/ 
\ 
: N 
4 
1 
4 
= 
K 
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Of Ax TTuAZTIO Chap. XVI. 


EXAMPLE VII. 


What will 861 Gallous come to, at 3 5. 4 d. a Callm ? 


* 4: ne” at 35. 4d. 


J. 143: 10s. The Anſwer in da and Shil- 
lings, by RuLes III. _ V. 


BXAMPLE vm 


. my is 


What will 452 Gallon amount nt to at a, 8 4 a Gallon? 


8. d h Ne 
5a 8] . at 6x. 34 e 


* ON 


190 : 13 4 The U in aa Pg „ 
and Pence, Mi R utes III. & V. 


BXAMPEE M 


8 1 BY» EP! err turn I TY« iv ati 77 
What will 672 fqaare Feet come to, at 45. 2 d. a Foot? 


D 2 
5 * 7 — ＋ * * % % '.y * * 
11672 at 45. 2 d. 6914 ws s ©: 84 Ci | * 2.1 - ol 
* — ö : | 
- 
* — — 
1 » 9 1 2 8 * — Fas * N — 9 et 
1 » © -#+ a * . - 22 uw erg HGH LED AJ 4 68 \ 
a. 4. ab KT 8 + 4 0 en. 1 * 2 3 4 K * 
— 


> 140 The Anſwer in Pounds, by Roxx IV, 


EX 


- 2 
ET, OE 4 — na r — 


* * Nan 9 CE, N 


Chap. XVI. Of Azrraxer IC. 


The e 
keiendy ſhow: the Uſe of the Rune thas 3 are hirheno | 
ud down. Lean 2. 


As to a DEMONSTRATION of the 7 ruth of he Rox Es, 
there needs none; it being evident enough from the Na- 
ture of PrRopoRTION, which hath been fully handled 
under its proper ra an: For, 


* * Au 1 E X. 


What will 177 N Tards come to, at 559. 4d. a Tard 2 


; 51. | 

| 44 507% at 95 44 

2 2 OE — 
129 : 10 
. 


e 


1.2 207 : 4 The Anſwer in in Pounds & x Sillngs, 
by RuLes IV. and V. 


E XAMPL E XI. 
What will 247 e at 8s. 4d a Rod ? 


5 „ ee 158 


GE : 13 
Na 3 © 4 


* 10 148 4 — — in Pounds, G1 


\ ms aeg G 1 5 


1 3 40 a think) fab. 


1 N 1 
® 4 5 


Tia 


, Lg 
— — 9 S% 2 
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Of ARITHMETIC. Chap. XVI. 


"Tis plain by common PrxoporTION, I fay, that if 


1 Ounce be rated at 15. 1440 Ounces will amount to 
1440 f. that is, any. given 979 TY whatſoever, and 
its Varue in Shillings, will 


always be the Same in 
NumBER, when 1 of That given QuanTITY is rated at 
I Shilling. SA +25 3c ers 1+ 
But if 1 Ouuce be rated at 64. or the Half of a 
Shilling, then 1440 Ounces, will amount. to 1440 Six- 
Pences, or half 1440s. which the given _ QUANTITY 


(1440 Ounces) halud, or divided by 2, will quote, as 
RTE I. directs. Wed. | a 


So likewiſe, if 1 Ounce be rated at 1 Penny (as in 
Example 1.) or the twelfth Part of a Shilling, then 1440 
Ounces will amount to 1440 d. or the twelfth Part of 


1440s. which the given QuanTITY (1440 Ounces) _ 


divided by 12 will give. 


The Caſe is the very ſame ( mutatis mutandis) in 
reſpect of dividing the given QuanTiITY by 'Anv 
given ALtquor Part of a Pound, to get the PRICE of 
ſuch QuANT ITI in Pounds. - | | © © | 


'' Beſides thoſe above offer d, there are other practical 
Rur Es may be given, which, according to the given 
Rate, may ſometimes be more conciſe and convenient, 


than 7hoſe are; as by taking an ALtquor Part of an 


ArL1quor already taken, inſtead of taking Arr the 
Parts out of a Pour, or out of a SyrLL1inG, and the 
like, as I ſhall her in ſolving ſome ExaupLEs following 
for that Purpoſe. | 


**. 


— 


Chap. * Of deres 


E XAMPLE XII. 
| What will 346 Terds come to, at 9d. a Tard ? 


Here, inſtead of taking 64. the Half of a Shilling, 

3 3-4. the Fourth of a Shilli „ as b Rur 

I may take the Parts thus, viz. 6 d. : T of a Shilling, 

and then I may uſe 3 d. as the + of 6 d. "inſtead of the 

+ of a Shilling (if 1 pleaſe) ; for the 4 of 6. is all one 
hi _— 0 


e, fee. 


173 | 173 
| 86: 6 86:6 
21o)25'g * :6 - moo :6 
L498: 936% £13: w:65 


BXAMPLE XL 
What will 554 Terds TR at 10 d. La rd? 


6 [31554 at 104 5 
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E X AMP L E XIV. 
What will 418 Tards amount to, at 11 d. a Tard? 


& og 5 
]6]4{418 at 11 d. bl = 2 11 d. 
1 — 
2141209 es 
211 104: 6 | 139: 4 
69:8 34: 10 
240003813 1 2100383: 2 
J. 19 L199: 3: 2 


I may 8 I think fit) take Parts out of Parts, inſtead 


of taking them ALL out of a Poun, according to the 


4th RuLE ; as in the net ExameLEs. 
EXAMPLE XV. 
What will 483 Tards amount to, at 1 $5. a Tard? 


. 


ol£1483 at 15 5. fs at 162 
5.7 
1241: 10 1241 ＋ 10 
8 1260: 
J. 362: 3 J. 362 23 4 


EX. 


2 EXAMPLE XVI. 
£4 What will 393 Zards amount to, at 165. a Tard 8 
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S. . 5. 
| 10 2593 at 16 5. A 10 5 71593 at 16 5. 
b y 4&'P 
| 1 76 10 273296 
1 [1:48 WESS - | | | [ns : 
29 7 13 59: .. win 
4 . ” m—_ a, — 
14748. "hang: 


EXAMPL E XVII. 
What will 199 Tards amount to, at ry s. 6d. a Tard? 


3. r 5 . ih d.. N | 
10 : ofz1t99 at 19s. 6d. |to : oſx/199 at 175. 6d. 
56 ob NET... 
firs tidy 
49 15 E | | 49: 
a4: tÞx 6; 24 17 6 
174: 2:6 1. 7%: 2:6 


E X A 1 P I E XVIII. 
; What will 234 Tards amount to, at 18 8. a rd, ? 


IL : 4 l | ry N F. g 
: [IV Bt 2347 ar 18 * e 1/234. at 16 6. | 
4 7 ? 0 3 af} — | 
e 67 117 | I} 47 115 

| 15 65 1.58 : 10 og. . i 4: 


"Lita MI. 


Cc 2 EX 
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EXAMPLE XIX. 
What will 355 Terds amount to, at 185. 4d. a Tard * 


„ OPER Ih 8 
ro: of&[355 at 18s. 4d. ro: of3|355 at 18s; 4d. 
5 : (— 3 0 —— 
3: 4177: 10 3: 4A: 10 
| ese 488: 15 
59: 3: 4 "9:3: 4 
[383 : 8:4 I. 345 : 824 


EXAMPLE XS 
What will 380 Yards amount to, at 195. a Tard ? 


$, | | 5. 
[1 10380 at I95. [0/7 380 at 195. _ 
1 | Coe: 0 
460795 JI 44179 
| | 95 | 95 
76 76 
J. 361 J. 361 


In the 9 lat ExameLts, I have given the Learner 
the OpEkRATTOxs both Ways, viz. as well by the ad 
and qth Rures, as by taking one PazxT out of another; 

but in theſe particular ExamPLes, there's but Jittle 
Trouble ſavd, work which of thoſe Ways he will, tho, 
in ſome CAsks, there is more fay'd, as may appear by 
ſome of the OrRRATIORNs to be us'd in other ExauTES 
to be given ere long. 


= 


I fhall, 


Chap. XVI. f Antrhus As. 


T ſhall, in the mean time, ſhew how the 9 /aft Ex Au- 
pLEs ( ſince their feſpective given Rarzs are either 
below a SHILLING, by an ALtquor Part of a Shilling 
or below a Pouxp, by an Arrquor Part of a Pound) 
may be work d by a Wax ſtill ſhorter than either of the 
FoxMER, as ALL oTHER ExAMPLEs of tbe ſame Property 

The MzTrop is Trrs,, 

If the given RATE be below a'SuriLING, by an Al- 
vor Part of a Shilling, divide the given QuanTitTy 


7 the DENoMINATOR of ſuch Arttquot Part, and 


and the REMAINDER will be the ANSWER in SHILLINGS ; 
and when the given Rare is below a Pound, by an 


and 
To illuſtrate this, I'll accordingly ſolve three or four 


of the Jaft ExameLes, viz. Ine 13th, 14th, 18th,, 
and tyth, which will Be ſufficien. 


e REMAIN DER will be the Ads wER in Pouxps. 
„ | A 4 ' - : © "vj ke 


Exemple XIE  &&Brxample XIV. 
aa Ws} 
ene at 11 l. 


* 
4 1 


i at 10 d. 2 
69 : 3 


— IN I 1 * 


» 
1 * ' . U 
2100484: 9 alo)z8 [z: 2 
Re | 4 1 5 . — NH E 1 * y ' 7 . a "= x * ai oY ME 2 r 4 , a # 
« 4 | ' , — N U 93 
J. ac bd 4 | 7 1 - . 2 
* * * * * . ,»: = 
l bs -e o ? a — 
Pa. 7- oa * 5 . p a f # « — 
| 3 
1 


8 Part of a Pound, proceed in the ſame Manner, 


— 7 
: = 
# * 
8 


7 
* 9 
- : 
” l 
0 * 13 
. * , 
* 
. : » 
; : 
. 
. 
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' G 97 * , we . gere ny 3p 3 8 ; 
Example XVIII. | 1 1 
Ff tug at 18 6. WA 795 141355 at 185, 40 
3:38 29 : II 5 8. 
J 210: 12 1 325 : s: 4 


Here the Mrkop is very conciſe, and 2 plain ; 
for ſince 10 d. I is below a Sn1LLING b or the 

g of a SurIII Ne, it's very evident, t — i ; Zug the 
Falun of the given QuanTITY, at 15. or 12 d. a piece, 
1 /ubtraf? the Val ux of the gien QuanTITY, at 1 d. 
(or the 4 of 12 d.) a piece, the RxNAINDER will. be 
the Var ug requir d of the given QuANTITY,,at. its 
proper RATE Mens. viz. at d 2 à piece: -A 

The Sane bois god i in Aux Cazrs of the lik 
. e 5 ie 


1 


136 1 
OY © When the given „ ane « 1 wt amy gies Qua ED | 


is between 1 SHILLING and 1 PouND, it muſt con- 

fiſt 

” 5 4 30 78 4 | 1 5 FA "oh N. 3; 5 

{Even}. P . 

An Number of SuIILI Ns alone. 

2 1 1 TR 
WI OD i 36 3.5 


"a * 
* * : * þ 9 > ; 
R 
* * P 

. 18 


*% + 3 


CY 1 4 


Saki es and Pexce together ; Or, 
2 8 . 1 t — V 
CSnmmrumes, Pexcr, and FarTHINGS,, together. 
1 
ls theſe e then, notwithſtanding the Rurxs 
already exhibited, the following ones may be ſometimes 
as convenient as any of thoſe, excepting when the given 
PxIce is juſt any one of the ALrQuor Parts of a Pounp, 


as 10 5. 65. 8 d. 55. 45. Sc. in n the TABLE mention'd, 
and * * before. 


When 


1 
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When the given Pxice then is an Evex Number of 
SHILLINGS, © © Feta Bs Bus tf! 

Multiply the given Quantity! (whoſe Var ur is re- 
quir' d ) by ſuch given PxIcx, and divide the Product 
by 20, and the Quotient is your Answe in Pounps, 
the ReMainDER (if any) being SkILLINGS: Or, 


Multiply the given QuanTity by HALT ſuch given 
PRICE, and divide the Pxopuer by 10, and the _ 
TIENT S your Answex in PounDs, remembering here 
always to DouBLE the REMAIinDER (if any) for SRII- 
LINGs ; as in the following ExamPLes. 


What will 877 Ells amount to, at 85s. an 297 


TR. & 1410 
897 Or thus, 8% E 
13Þ + ibn eon e 
200/016 lo), own 16 


J. 350 : 16 The Anſwer. . J. 350: 16 The Anfw. 


For tis the ſame, thing to multiply any Number by 4, 
and divide by 10, as to multiply the ſame Number by 8, 
and divide by 20; the Remainder, after this Diviſion, 
being ſo many Twentieths of a Poux, and conſequently 
itſelf ſo many SuiIII Nes; but the Remainder, after 
that Diviſion, being ſo many Tenths of a Pouny, or ſo 
many times Two Shillings; wherefore it muſt be 
always doubl d to be expreſs'd in SyILLINGs: © 


* 4 « 


— — — — 5 


© 
__ - SR a 
” 
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EXAMPLE XX. 
What will 573 Tards amount to, at 14 5. a Tard Ld 


- $73 -- Or thus 373 

I4 7 
2292 11004011 
873 


1.401: 2 Anſwer. 
210)802]2 | | 


J. 401: 2 Anſwer. 
But when the an Parce is an Opp Number of 


SHILLINGS, 


Omit the Opp 1, and with the Even Number of 
SHILLINGS remaining, proceed as J have juſt before 
taught, and to your QuorrenT add 8 of the given 
Quantity, and the Sum is the Anſwer requir d: as in 
the Examples following: 


EXAMPLE XXIII. 
What will 199 Tards amount 0, at 11 c. à Tard #6 


Fhepoyr ns e or thus, . ITY 


£ 


veins! ei 2d 1 1680 e is K 
99 : 10 arr | 99 : 10 eggs Hh 
9 : 19 EONS: 
L 10g : 9 The Auſwer. 1.109 : 9 The Anfw. 
; * 


I 


* Of Azrmuuzrre: 


EXAMPLE XxNV. 
wur *I 221 Tards amount 8. at 5 6. a res 5 


ö | 4 F g 3 
_ 6. s 1 7 
tz 221 at 13 5. or 85 1 FA at 13 5. 
21002652 11001 mk 

132; 1 132: 12 
22: 1 3 


7.143 : 13 The Auſwer. J. 143: 13 The Avſw. 
EXAMPLE XXV. 


What will 337 Tards amount to, at 17.5. a Tard? 


bps 337 at 15 s. Or thus, h 80337 at 17 3. 
| £ Þ 
* x10)269's 
3 269 : 12 
2.0)5 3912 16: 17 
269 : 12 7.286 : 9 The Anſwer. 
16: 17 | „ 
1.286 : 9 


And when the given Price conſiſts of Shillin 
Pence ; or, Shillings, . and Furt bing . 


— and 


o «\ 


*A 
* W '* 7 


ws 4 ö 1 * 
* 42 : * 
* 4 Went +. ha 
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You may multiply the given QuAxrrrr by the 
Number of Sbillings in the OY PzIcE ; and for the 
reſt of the given PxIce, work as directed by the 1ſt or 
2d, or ſome other of the foregoing Rutks; then add the 
Quotient, or QuoTIENTs, and PropucT together, 
and divide the Sum by 20, and your Quesrron is 
anſwer d. J 


Take the following Examples. 


VVV 
What will 213 Pounds Weight coſt, at 1 5. 4d. a Pound ? 


d. 
[47273 at 18. 4d. 


2'0)28[4 
J. 14 4 The Anſwer. 
EXAMPLE XXVIIL 
What will 337 Buſbels coſt, at gs. 5 d. a Bube 
d. 13 ; | d 
f at 95. 5d. 
128 9 | 
3033 


84:3 
56:2 


210)31713 : 
ig L158 13: 5 The Auſicer. 


2 XVI. of Antonuzrre.. 
E X 4 1 P L E XXVIII 


| - What will 279 Groce come to, at 135. 1 d. Z a Croce ? 


4.44 
þ 4/4 279 at 135. 1 d. + 
| + 13 
panes .. 
Ee. 5. 837 
29 
3627 
34: 10 2 


| ale) ss 10 7 2 


11 — 


z. 183 : 104 The Anſwer. 
EXAMPLE XXIX. 
What will 454 Quarters coſt, at 16s, 11 d. a Quarter ꝰ 


d, 
6 
3 
2 
14 


* 


454 at 16s. 11 d. 4 
16 Ir, 


2724 4 
36-14... 
7264 
227 | 
113: 6 
75:8 
9:57 


21016819 : is * 


hk 384 9: 72 PROT "ron 
Dd 2 


do- | mito | we 


1605 


Pan r uns - . 
4 8 
— — 
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And now, if the given Pxres of x (of any giver 
QuANT TTT) exceeds a PounD, you muſt multiply the 
grove Quantity by the Number of Pounps in the: 
given PRI cx, and the Pxopuct is the Answes reguir d, 
if there be no SHILLINGs, PENCE, and FAR TIN Gs. 
in hs e Paier 1 en Qe: 


0 | 
But if there be, work with them as directed by the 
za and 4th, or ſome other of the Rur Es above given; 
then add the QuorIEN T, or QuoTIenTs, to the former 

PROD UT, and the Sum will be the AxswAR deſir d. 


As in the following OvERATIONS: | 


EXAMPLEE-XXX. - 
What will 155. Chaldrons come to, at 1. 6 s. a Chaldron ? 


. A = 


U + 155 at 4 J. 5. Den * 2 * A1 


Wo I * 
4 7 ,*J 
— — 0 3 ” > x 1 N * [4 — * * $.4 | : N Y 
ad at y* 5 4 P 9 . 6 4 * 4 4 py 
1 : 


J. 201: 10 The Anſwer: 0 


* 


* 
: 4 
- 
. 


EXAMPLE XXXI. 


What will 545 Hog ſbeads come to, at 14 L. A bead? 


545 at 14. 01 vf2 
6 
phe 4 


** 
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E X AMY LE XXxXX. 


What wil 483 ane nne 1. Aer d. 
a Hundred Weight © 


2 MOR 2 a. 165, 6d. 
2 | 


2 
I 
2 
: 
2 


44 1 „ 
O 


241 : 10 
120: 15 
3 

. 


If the QuanrITy whoſe 1 or Price: is fon Abt, 
be a Mrx'p. Number, i. e. conſiſting of a Wrote Num- 
ber, and a Fxacrtion, let he VaL vx of the Intecral 
Part be firſt found, by ſome one or other we the prece- 
Rant Rules: - Aan, NN tak 11 


For the Var ux of the FxAcTIONAL part, take the 
Lixs Part ofithe given RATE, and add it to the VALUE 
of the INT GRA L, and the Bux: will be 4he'Ans wer 
ſought ; as may (plainly appear by mn ad 
een wad oy 


O. 


„ 4 x | E X 
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EXAMPLE XXXII 


What wall 187 4 Fog ſheads amount beſt at I 1 . 10 5. 
a Hog ſbead 


eigen; at 157. 10s. * 10 


— 1.9: 3Y =: tha Fad of | 
935 the + Hog ſhead. 
L807. - 
2805 
.93 : 


7: : 5 = the Value of the - — RU 
4. 2906 : 144 The Aver, 


EXAMPLE XXXIV. 


What 17 Hundred Weight come to, at 20 185. 8 a. 
a Hundred Rn 


3." "6 $, 5:8 

10 of 2 3 

6 8 2— — 

1 2 or x: 08 4 

I 10950 | M44; * 
262 : 10 ww 
„ - Lz2 : 4: o = the 
52 : Price of $. 


3 1 = the Price of +. 


J. 1542: 4 The Anſwer. 


X 
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What will 325 : I : 14 come to, at 51. 5s. a Hundred? | 


„ 8 A So 2 » £5... $ 
[5151325 © 1 1 1 4 | : 2 1 
4 Ew 1405 


13: 12 
1625 0434.19 : 4+ an 
| SU the Value of 1 ©. 14 lb. 


1: 19: 47 the Value of 1 Q, 141. 


— ————— 


J. 1708: * : 45 The Anſwer. 


N. B. When a Bag, Box, Cask, Mog ſhead, &c. con- 


taining any Commodity, is weigh'd, the Weight of ſuch 
Commodity ConTAINED together with the Thing ( as 
Bag, Box, &c.) ConTAinINnG the fame, is call'd the 
GRoss Weight: And, | 


The Height (or whatever is allow'd for the Height ) 
of the Thing ConTainine the Commodity, is call'd 
* Tarr, and the Height of the Commodity Arone is 
call'd the t NeT Height. „ rd 


I ſhall now conclude this Ruiz, with ſhewing the 
Learner the PxacTicar Way of finding the TARE by 


Ar1quor Parts of an Hundred Weight, in order to ob- 
tain the NeT Height : 5 che} 


Which 1 ſhall do by | ſolving a few Examples. 


EX 


* Tardre, Ital. 


to ſubrra#. 


i Netro, Ital. 
Pure, Neat, 
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1 EBXAMPEE XXXVE 

I! | E 

| What is the Ne? Mixbt of 27: 2: 16 Gros; when 
| 14 lb. per Hundred is allow d for 7 are h 1 


ll ne 2 e 16 Gnſs, at 14 7b. per Hundred. 
: 23 Tare. | 


. 


| 24} V*: 21 Net Weight 


if Tt is manifeſt from common PROPORTION, that what- 
ever Pax of 1 Hundred Weight the given Ar rowa Ne 
for Tax is, the Lixe Part of the given Gxoss Weight, 
is the whoſe Tarr that is to be dated: Thus, in the 
ExAuPTE above. 


i Since the given rewe (14 1b. per Hindred) 
| for Tart is the Ercntn of an Hundred Weight, 1 d- 
1 wide the given Gross Hei $07 by 8, and the QuoTieNnT 
bi is the whole Tarr, which g dedudted, the XEMAIN- 
9 vx is the Nr Weight. 


* 1 But when the given Ao us fs not 

[| my an ALrquor Part of an Hundred Weight, you may di- 
wide it Tit Jauch Paxcrs, ns may be sd et ac- 

cording to the fore wing Reon of working with Batrs 

[| of Money, and 3 with them accordingly ; for the 

RuLes hold good, as to the Rarronate en, let 

- the NAME of the INT EGER be what it will, as Moxzr, 

 Wericur, or AN THING ELSE 


This may be illuſtrated by the following Orr ations. 


E X- 


Of Az1rTumErIC. 


EXAMPLE XXXVIL ; 


H. 


2 
Mat is the Nxx-Meigbt of 124: 3 Groſs when 
18 Jb. per Hundred is 225 for Tanz ? Graft 


. H. 2, Ib. ALE | 
hey in K o Groſs, at 18 1b. per Hundred. 


vo 4+ 8 
2 : 25 2 


20.:0.: f4S:TIan £7 


— — — — 


x04 : 2: 22 2 Ner- Aan. 


E X 4 M P L E XXXVIIL 


A . 
¶ hat is the Ner-Weight of 246: S, 4 _— ra 
21 Ib. per Hundred is allow'd for TRE? 


1 U 2 th. 
| | 4 j 246 : — Groſs, at 21 1. fer Hundred 


46 0: 20 Tanz. 5 


"Y ” * 
„ 


200: 0: 12 Nera, —— 
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B * An LE XXXIX. 


n 


Q, # 
mbar ls te Nas dbe Waſh: 137; "ri ED 
241b. per Hundfedis-dllvwd>#or TAN 


i reps * eee axt-29r ue 2 


K 38 
2 27 
77 : Tux 


29: 2 -R. 


E XM HP LE XI. 


Nv, 
hat is the — 2 Groſs, allowi 
for Tart, 228. * Hamed? 'D 


4 H. 2, bb 
ao : — at 22 0b, eue 


54 


: 3: 132 

2 1 10 

: 0:19 Fo 

56 : 3 : 13. Tarr 
* 


232: 2: 15 Ner-Woight. 


B X. 


ĩAH2ꝛ2— —— — — — 
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2440 
ib. H. 5 Ib. 
14 289 2: 00 e, at 22 U, e e 
= MES ITT IA" "* 
7155 36: 0: 21 
118: 0: 104 
IT 28 - 
56: 3: 13. Tank. 
254 2 


: 15 Nxr-Abigbt. 


The Poor of the Txurz of Art ſuch praffical 
OprxxArioxs, is by the common Ruie of Pxopor TION, 


or by Wox.xing the Sams Example. Dreves ent Hays, 
as is in SOME of the EXAMPLES before ſhewn. 


1 ſhall r now inſert a few more Dweſtions f for the Lear. 
er's Exerciſe, and which ſhall end 555 Seerus, 


QUESTIONS. 


I. What will 144 Tards Wat 4 
Anſwer. an l. 186. 


vo, U — 0” 2 re 
ers I 5 OT *s * = e 8 — N * 


II. bat will 284 Tards amount, roy a at 1s. . 39. a 
Tard? 
Auſwer. 171. 155. 


; III. bat will 238 Tards amount to, at 48. 740 4 
a Tard? 80 
f Anſwer. 301. 145. 10d. 


E e 2 


Iv. What 
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wv What will 331 Ells amount to, at 3 3. 11 d. an 
H 


Anſwer. 641. 165. 5 d. 


* 


1 What will 355 Ells amount to, at 1s. 50. an 
ElI 


Anſwer. 1311. 125. 11 d. 


VI. What will 489 Ells amount to, at I1s. 11 d. 
an Ell? 


Anſwer. 291 J. 75. 3 d. 


VII. 4 hat will 399 Barrels amount tt, at 23 5. Id. 
a Barrel? | 


Anſwer. 4671. 35. 3 4. 

VIII. V hat will 555 Barrels : amount tO, at Il. 135. 
a Barrel? 

Anſwer. 919 J. 15. 

IX. What will 266 H eads amount to at 2. I95. 1d. 

a Hog ſhead? © 0 ; AK 

Anſwer. 1851. 16s. 2 d. 


X. Ar) ** 3314 Eat, come to, at 131. 145. 4d 
a Hog ſhead 


Anſwer. Yer 45. 7 45 
3 113 
at wi 191: 3 : 24 amount to, at 3 J 17s. 
an Hundred ? en 


Anſwer. 1391. 15. 3 d 


2 : II. hat 
| | * of 


7 
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5 it. 2.4, 5 
XII. What will the Net-Weight of STI 2 14 


Groſs, 361b. per Hundred, being ' deducted for Tare, 
amount unto, at 18 5. 4 d. per Pound Net © © + 


Anſwer. 3 5643 J. 45: 2d. 


See more Dueſtions in the APPENDIX. 


Thus much at. preſent - enen the RvLs call'd . 
PRACTICE. . | 


| 5 


Now follows the Doctrine of Vulgar 1 TIONS... 


CHAP. 


214 
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CHAP. XVII. 
FA V ING. before p che Nature of Ra- 


TIos, the Nature of FRACTIONS - is wo i 
learnt : For, 


. 
. 


Since eee ſuppoſes Unity, or Oxs, to be 
the FizxsT and LEAST Number (becauſe there can't be 


fewer than Ox E, nor ſeldomer than Once) and fince all 


_ Numbers are made by a Collection of Units ; there- 
ore, ; yp 


A 


Whenever (which en . any thing i is leſs 
than ONE; f Ons is to be. divided into Pax rs; 
becauſe 105 eo; Faxzs, whatever they: be, cant be de- 
zoted by any \ Foe Nombers, ANITA TIc LANs, as well 
as they can, ane fn da devote them by Broten Num- 


bers, as they are calfd, or * Ns, thus, 
Suppoſe any Wund k is to be bifſefied ; the Half of 
that WHOLE is thus denated, $7 ; Again, 5h 


Let the/Number 3 be to 1 bifſefted ; now, becauſe 
its Half is greater than Ungpy, or Ons, and Jeſs than 


Two; and becauſe between theſe Numbers (viz. 1 


and 2) there is no intermediate true Number; therefore 


the Half of 3 is, as well as we can, thus denoted, 7 or 
thus, 1 2, Oc. 


And thus FxacTions are not to be accounted as 
true Numbers ; they not anſwering to the Queſtion How 
MANY: For Example, 


Half. 


, or T an ar, ean't io tyroperhy be fd to 


anſwer to How MAN Hours, ag,to Hew Meer of an 


Hour; therefore the Anſwer given by this, and by all 


other Trier metiates berwixt None and Or, calkd Fa a- 

-ctrovs, may be affrm'd, properly Speaking, to belong 
not ſo much to ene SX er NUNARAR, as to- 
tinu d Quantity or MacnITupe; for, | 


Ahe in RarrhsturTe there is mrifourd fſarerithin 

ONE; yet in GroMetar is there found Jef than an 
Nerrétx: And, indeed, as an AnITHMETICAL Unit is 
Multipliable, ſo a GzxoMETRICAL one is Diviſible ad f- 
nitum. Feng | 


Wurzuen MATTMfB TI word, afer Tore Manner 


or other, imitate the Infinite Diwiſibility of Grouxrxrx; 


it ſuppoſes Unity, or Oxs, as ſome InTzctx diviſible, 
into as many PAR rs as you pleaſe; and at length, t hoſe 
Pax rs to be numerable; and thence; ſubject to the Con- 
*Fderation'of AAT THMRT IC; for altho' the Divifon of 

an INT EOER into Parts, is rigktly eſteem'd as ſeme- 


thing GronRTRICAL, yet the Numeration of thoſe 


Pax rs into which it is divided, is'plainty (ArziTHac- 


By what has been "id, chen, 'tis plain that in 


Pxacrrons, or Dxorex Numbers, TWO Things ate 
always to be ſignified ; As, 4 El 


xſt. The Did Gf O NE, or an Intros, into 


Pants (ſometimes more, ſometimes fetber): And, 


Agclly. The Hempmon, or Tating bf Ove er Mong of 
thoſe ARTS: herefore, rv dr ge 


A Pxacrion is uſually *denited by TWO Numbers, 
the one ABove, and the eber Berow, a {mall Line, 
thus, 27 +» Oc. The 


215 


F ä — 


The Lower of which is uſually call'd the Denon 


| rox; the Upper, the NUMERATOE : 


The DENOMINATOR is s þ call d, 8 it Wan 


nates, or names the Pax rs into which a INTEGER is 


divided, or ſhews War Parts they are. 


The NumERAToR is /o call'd, becauſe it numbers or 
tells How Many of the Parts (thus denominated) maſt 
be taten; thus, 1 Numbers, T wo third Parts, or. Two 
thirds ; Fr T * fourths; . N ve _ or Sixth | 
Parts ; &c. | 


Thus have I given the Learner the Mos SIMPLE Ex- 
poſition of FRACTION No, and Explanation of their 
NATURE. : 


Now when the Nomtxatos of a Faro is 165 
than the DRNOM INA TOR, it's call'd a Proper Frattion ; 
becauſe a Fxacrtion, properly ſo. Gre d, denotes ſome- 
n 9 than Wurr, or One ; as +, 3, 15 Se. ifs 


Tf it happens (asit 8 does) that the NunERATox 
be equal to, or greater than, the DxeNomINATOR : 


The Fzacrion then is uſually call'd an en 
one, as being ſomething either al, 05 or e, * 


| UNITY. > 


Such Sort of FRACTIONS are eſe, 25 4,4 | Be, each | 


of which is equal to Unity, or Ons ; or the 65 2 be 4, 


Sc. each of which is greater than Untry : For i 

NuMERATos. be equal to the DENOMINATOR,' it ſhews, 
that all the Parts that the INTEGER is divided into, i. e. 
the INTEGER itſelf muſt be taken, and nat any particular 


Portion of it (for all the Paxrs together, are 2 to 


the Wnorx, or the INT EEER). 


And 


NN. Of Av METTC. 
„Hun Nora 17 2 * Dede 10 D IX 
And if th e NvMgtaTYs (RAE they the Demo- 
MENA TORy it: ſhews, that more of ſuch h Parts 
as the INTER is dividedi into, than (the DN A- 
rom /bews are contain d. in the Inrzgrs, maſt be 
taken; and, conſequently, the VAL un of uch an IM - 
PER Bali, is WY than IETF" or the INTEGER. 
Buy n Moan Parts of any „Owen knehe kn | 
can't be talen, than are comtain'd in that Id nen, as 
the Nun ATA of an Etrnorkx Traction ſeems to 
require, yet another ſuch InTEGER (or more on Oeea- 
ſion) may be divided into PaR rs bomogencal, or of the 
ſame Kin witch thoſe: which the-firf IN REER was di- 
uidau into, and then ac many of them may be tauben, as 
the NuMERATOR: 00g What it will) of 8 
Fraction requires: As ſor Euampis 3. a Cacti 


1 1 


2 Ae wi nes 1 907 th unt © LB 


bag the Live A B. 4 be, Oba: ben Quz\Zard, 
Ou 8 illing, or * other INTEGER whatſoever. ; and 


K. . * fd 209 lla 2. 
ene 
Let it (for Inſtance) be divided into three equal Parts 5 
then ons of theſs Parts isar Br A avon” property :.call'd 
One'F #1 x04 o F of the IrEAAA zzantt two af then id 
FAT RD calldFuo'V une n of | the In- 
GER; by if three of them be taken, the W Rott ist d 
and conf: equently + is 7 roperly "call'd a a . 
Now — IR. K is: greater than thet Durxb- 
Ns. ( a4, 5 or 5 dente that more ſucti 
a the IdVEUMURN AR is dinided into, wan are 
D r mut be Eff. 
KD e nd v9 ni 90 Tut 8 awd Wii 10 d. i 
Let, then, another ſuch InTEctER,. BC, Rey 
into the /ike Parts; and then ( ſince the Parts are 
homogeneal) if I take 4 of them, tis plain I take TREE 
Phirds, or the nn and 1 Third over, viz. Four 
Ff Thirds, 


b 


117 
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7 , which ( plac d or denoted as FxAcTIONS uſually 


are, th _ ) is improperly call d a Fu Acrrom; but if 
take 6 © thoſe Parts, viz. 'Turzvs, tis plain I take 


all the Parts that the two InTzcrrxs AB, and BC, are 
divided into; ſo that $ is inoproperiy _ d a Fa dero, 
being . to 2 mann. : "” 1 Wied e A 


* * 9 
Wien nl 
p ; 71 Wanner 


And, in like manner, by takin . ſuch 8 
and dividing it into homogeneal Parts, it may be ſhewn, 
that the Improper FRACTION 4, is = 2 Ie Verne) and 
2 over ; and that the Improper: e is = "three 
herzores; and ſo on. daruf Amt au, 297 pe 

% As evag Oni den id 5d n (noi 

The Fly of Aickiowidale! cee g be more 
commodiouſly and generally epi d, by * Diviſion, 
not only. of one, but of more ImTEGERs taken together 
(viz. of as many as the Nonxtxarok ſhows] into om 
equal Parts (viz. ſo many as the DenominaTOR re- 

quires) oue of which rare Nr Men, muſt ; 
be taken: For, 3 


3 


Ir s all one ct we fine the ExAcTION 5 ſignifies 
Two Thirds of Ox Integer, or One * bird of 
a : 

If we ſay 4 Auer Two ,d. of Ons np Erin we 
then ſuppoſe an InTzEctx to be divided into 3 equal 


Parts, 2 of which 9 che on UNERATOR. x ſoews mat | 
aan! 2008, ©" 4 8 TO 19 wn, d; 23 

2 SQ YGUEL- 24 3100) but 

if we ay 2 henifies Ons Third of Tue e ine 

then ſuppoſe, not one ImTEGER, but two. 1 
(ſewn by the Numer aToR) to be diuidad into three 
equal Parts ( ben by the DxNOHIN A Ton) and that 
one of thoſe Parts muſt be talen; wa. either eras me 
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ae, that 4. 6 le eicher 4 of cle 


M1 09 b me 0 1 30 TY LE \ 1% 
inrzers AB, or oft 2 Iernonns AB and bc. 


0 
35 1 


bw. Tars Explaniition: 'of Pu detain; is "equally 
egrotable to both PxovEs and TMpxoOpER ones: 


For thus, 3 +. 33 $3 Sc. ſignify no more than Turaps 
of the Numbers 2, 3, and 4, Sc. i. e. They are no more 
than ſo many QuortrenTs of the Numbers 25 37 and 4s 
Ge. divided by the Number 3. Wo ens, 


7 y 


Thus the Pzoprs Haun: + Ago 5 the VOTIENT 
of 2 divided by 3. Jt: 3498 ſo; 2 OY Derne, 


1154 


Thus again, the Improper” Fraffion 4, Muiſes the 


QuorrzxT: of 3 divided by „ i. e. 5 Berto, or 1. 


es thus, laſtly, the Imeroees Hatten 4, ſignifies 


the ,QuorIENT/cof- 4divided' by 3, 1. one INTEGER 
DP CHA 32 N * * 11 9 017 * Nad! AL AY Hf 


OAK 1' ; A 8 V. In N ad 10 TO es { % > 1 31 2 5 1 


4 Ang or SincLE Faction, is fach a a one an is ex- 


reſs d by one Numerator, and one Denominator ; io 3, 
45 4, 2, +, Sc. are each SrxeLE Fractious: But, 


A Cosirod up Fratfion>ds 1 Part of a PAAr, or 
Paxrs; or a Frattion of a FxAcTION, or FRACTIONS ; 


and is expreſs d and iſh'd by two or more SINGLE 


Frattions, mp uſually by the Mord Or; ſo 4 1 


2 * wy Feen 
6 9 L's A 10 pln, 4 0 N 7 
unt N Nada 
A Mrx'p Number is IG call'd, when a ation i is 
 annex'd to an InTeGes, or WioLE wr ſo, I Fs 
7 J, 22 1. * Mrx' 1 "ae = £ 


f 2 AXIOM. 


72730 83 - 
& * 4 a „ 


2 19 


& Atera. d Kn 


we? þ 30. <1 14/5 Eid A 6 448 Ws 'c | 
AXIOM | b g 


Dees e is in Proportioni e Uverzy, 
or Ox x, as the NumtErATos of the Faction is to its 
DENOMINATOR 5. Thus, for Inſtance, I fay, 2: 32: 
+3: 1; for 1 is equal to 7 (as was Taid b dre); and it 
is manifeſt, chat a2: 3 e ene with G hoc 
or) 1 Therefore we ſay; - 


EDA 1A L L N . 101. 
„ bi: K Wen 90 16 
28 e ar Lrseren) fo 


55 4 of a Homogeneal, or ike Quantity, is denorad, 25 
has the ſame RATTO to ove WHOLE, or propos a Duan- 


tity, 145: has the /NomExATaEx of the dd, tb its 
Denominator : And RA indeed, it follows 3: £ 70 


Iſt. That the Saur Fradfion, 5 to Vai ux, may be 


denoted or '> ſemerai ad nay Ban vues 
Aud 2 al o it follows ; ; 


: 


$443 * ry. 13 D. 1 


j 2dly.. aan. That Az. wboſe Fratkinns 56h Nuss gross 
] | hs the /ame RATIO to their reſpectius Di Nomha⸗ 
[ TORs, are "uy to, or KA oy Jan Varus with each 


* thus, * 1 *% 10 1.19! MIO: 2 
For Rample's Se. nd Ih 39 Eo 2 
A iN s. decals in each, there is the 


ga R 4100 Naas Aro to the Da en 
(Vis. pe Ig w2): b bus Df; | 


And this now, A mul en n nor . af 
NumBers, but alſo of Alt QuANTTITIEs bomogeneal, or 
like to each "yr thus, 


ks : 2 A 
Suppoſe x TT 2 
of the — A); © 


—— * * * 


Cx 3 — by 7 * 
+ 7 © £2 1 


5 ay put — 
Whether 


Wn Of AuzTnV 16. 


Whecder che Things be ' Numbers, 
Bodies, Weights, 1e ee by the 


Laer A and B: 


8 1 Bet 


nnn, A four Feet? 
Frattion as to VAI Un (iz. an Half). becauſe in each 
there is the /ame RATIO of the NumeraTor to the 
DENOMINATOR (Viz, that of x. to 2): Thus again, 


1 


3 > 4 Pound 

* D* D, ATA D, f 5. two Pounds 1 

ſignify the ſame thing, viz; that which has the Fu 

R.aT10' to the propes' Deantity D, (whith is accounted; 

an Integer as 1 has to a, or as 2.40! 4 or a8 A tb A+ A;; 

ar as A to B, or as a, Raund to andes 
RNaams, ers the lane an e eee e oc, 


$! 


From hence is manifeſt, "her the e or wonder- 
ful Aﬀinity of R and Fn g,]: For, 


Since tis all one whether we ſay, the —— 14 
(lor Eaaumle,] lignifies three fayrtbs, of an Id r ar 
ſigniſies ſuch a Part of an Ixvgekn, as has — 
RAO to the INTEGER, as he wk way ads I ſay, tis ma- 
nifeſt, chat FRA GTO (whether Prox, Inprores, 
or IRRATIONAL) are * elſe but the DRNoαπ⏑ 
TORs of RATIOS : ; 


A 


But thus much concerning the Narunz of Faa- 
'CTIONs, concerning their /;ke . as to VALUE, 
and concerning their AFFINITY with Ra Tos. 


Before I proceed to the Avithuiatical OptxATIONs to 
be usd in —_— Numbers; I mean, App1T1on, 
rn, MvLTIPLICATION, Drvrsrox, c.; 


= 


I fall | 


. enote the 1 
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= GC Of Aztrumertc, Ohap- XVI. 


| | 1 ſhall methodically em how FxAc ri NO muſt be 
0 prepar d — fixed for uch Gporations, w 
is done what is commonly calld Remuction.: In 


order Rb tis e gs Ne that we firſt 
know, ; Ad. 


1 Pas 
* O 1 


How to find the FE Connox | Mxaguns of any 
two Grven Numbers. 


a 


Now this is done A the lowing 1 


: 


G UL ale. 
Di vide this Gerd Number 57 Us LssER, and 
the Drvrsox, by the Rtwmarnpes after this Diviſion, 
if there be any; and ſo on continually, until there be 
no Remainder; then the 7aft Drvisor" (chat divides 


without a Remainder) is the grenteſ Cou Mo MzAsuRN, 
or Dronena of the 20 given Numbers : : 


* = 
0 ＋ - . * . 
"4 T7" * n 4 
* * 4 $. 


Asis ſhewn by vote, Lib. i. — & % N. at 


But if the RANMATNDER at 1a be x, tis an 5255 
ment, that the propocd Numbers are already already the leaſt 
that Ratio; "For dividing Borx by 1, does not een 
them: And fach Numbers are what Buciip calls Num- 
bers. Pur AKs the one to the other." 'EvCcL1D Def. 13. 


Lib. * L 5 vey aan IG Nor. 41 10 
4 ” 
0 \ — 4 4 
« 601 4 AK 10 
* 
7 4 er 
K. # 2 111 4 a: IF 
* (3 | LET: 1 83 4 FA 7 
1 i : f 4 : 1 * A 1 3 
p * = 4 — % 
G7 x % 4 = {? * AA 1 4 * 4 . #5 
FL: $, g 0 4 7 by 


"IS 


Gig. en, eee, e 


X AMP L E I. 


Find the greateſt C mm Meaſure of: dr Nin 


bers 12 and 34; which, * 1 Rote,'is 
thus done, 


+Y CAS A 194 
3 s 


— o) tz(1 


0 > © 

* k. — 1 0 
Cs | 
— — —ůkknkͥͤ⸗ 

20100 
10 
4 — 
— O 
' >; 


Thus, che 8 Common Meaſure of the Numbers 
12 and 34 is 2: For, 


ee and 10 remains: Again, 
is contain'd once in 12, and 2 remains? Laſtly, 
2 is conta 0 exactly 5 times in 10: 


Therefore this af Drvrson 2, is the greateſt Common 
ee rat 


nn 2.0050 4.8, Dit F 
0 6 1 . $1 7 274 N 77 9 * B+ FELT © 6; 3 
F * 4011 - 
or wor nr wid oye Ve alt ee end ate 
"Ws, WY | 5 1 „o wand I. Nee Nen tl. Dein 
| 7 ale 2 iP oTih hawarre | 1 4 


EN. 
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BX AMPLE WW 
Find the mne e . ofthe es Nader: 
23 and 34. - Þ£ Dons © n 8 
The OPERATION Os ee 
f | 13)34(2 
26 
8)13(1 
8 ; 
- 86 
5 
2.0 
1 Faond 902 , 


AY 
. ) & $1 


The eue e 1 


0 


r wt 2 
| | 6 
N52 I 32 .2 3081710 ds, aint tand 


[Tere 1 tha fee | Covirnairi Maafune oft tho pg 
Numbers 13 a ( and - thence theſe Numbers are 
f inter ſe . the Jeaft in the ſame Ratio), 
as is manifeſt from the OpERRATTON. 


Having thus open'd the Way, by ſhewing how: to 
find the greateſt Common Meaſure of any tuo given Num- 
bers, 1 fall proceed * to the 


0 * 5 * 7 - 
. A 
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REDUCTION 


9 4 


Wer 


Ohip. xvil. of Axrruunrte. | 


Rroverion of FRACTIONS 


PROP. I. 


O Repuce 4 Faction to the Lx AST TERMS pofibit, 
W the ſame RATIO. 


e IH 
Divide the NuMERATOR and DENOMINATOR ſevb- 
tally, by their 2 Common Meaſure, and the two 


n wil Ls a Fx acr1ON, and in its Tad 
ERMS . 


ae Nhat, of ths Rua, is 8 70 = 1 ara 
45 e rop. 0 0⁰ be 

Bom What has ben berein b bre ai of 
as on and Rara. 


1 
| Rothice Ec, to the ef Firms pollible. 


my i. ll . 
F C3. 34 


ITE TE, | 
1 {ii 


Seel firſt, che gr 7 7 «ft Common Meaſure of the Noi Es 


tren $55, a0 ENOMINATOR, OR % after the Manner 
before taught, and you'll fir K 15 Ly ; ey med 
work as the Pert s directs, th 11 


(4 b- 


(7555015 = on S. ge the abe 2. 


n | 239 
185 259 | 
<2 F 


os . Thus 


ier! „ # te 
- N , — 
= * 91 =— 
» 
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155 
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Thus is the Fraction requir'd, that is equivalent 


to the given FRACTION $55, and expreſs d in the leaſt 
Terms poſſible. 458 1 


E X AMP L E u 
Reduce 311, to the leaft Terms. | 


Now here (in finding the greateſt Common Meaſure) 
the Remainder at laſt will be found to be 1; conſe- 
quently the given Fraction (by what hath been before 
obſery'd) is in its leaſt Terms already. | 


But the Learner may obſerve, that, for the moſt 
Part, ſome Common Meaſure or other (if not the E eateft) 
ma be deſcry'd at firſt Sight, by which the given 
Yak 


Hyactian may be reduc'd to lower Terms; and again, 


Y 
thoſe lower Terms may, perhaps, be ſtill abbreviated by 


dividing by the ſame, or ſome other apparent Common 


Meaſure ; and ſo on, till the given Frattion be reduc d 
to its LowesT Terms, which Tay, may be moſt times 
ſooner done, than by firſt ſeeking the greateſt Common 

Meaſure for that Purpoſe. |  _ 


* 


As to the Choice of theſe Common Maasukks, it is, 
indeed, ſomewhat uncertain and accidental ; for every 


one is at Li to ſe ſuch Mas uk Es, or Drvrxsonxs, 


as firſt preſent themſelves unto his Mind, a Faction be- 


ing often capable of being reduc'd to the Jeaft Terms, by 
different Drvrsons; which, as well as the Manner of 


performing theſe Abbreviations, may 


be ſeen by the 
ſubſequent Oezz ations. 
„e IA) 0 os CAIAG IS 


5 888 * 
ann. 


|; "T7 ” wt 
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im a cr | „ 
* Ly 2 
Q?e — 1. 4 
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EXAMPLE III. 

| Reduce 485, to its leaſt Terms poſſible. 
A hich wt be = au. 


} 
D nr 


* * 
FEM} 


22335 [ 168 bi 14 42 7 21 Ty The leaf 7 


560 | 280 {140 [70 T3g | '5 4 requir'd, 
1 V 


4 330 4/21 |3 | As before. ) 
ee e e ee 


21 Or chus, 


4336 | n . gz. As before TuT 27 
$60 | | 280 | 35 | 25 


N eee, ; 
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To Reduce a Couroο¹ũ on. to a SIMPLE, Or 
SINGLE. Frattion. BE 3 
og pre RULE, 


at 2 r 144. * 1 : 


"3 I 
2: 40 


Multiply all the NUMERATORS Aditi ol; is 
NumtraTOR of the SINGLE Faction; and multiply 
alſo, all the Dx NOMINATORs continually, 7 for, ig Duo; 
KINATOR.| thereof.” / nds e a, 


SS %H : 3-4 


28109 ny c - * *. s 1 Of j . F 7 by = 9 
k C3 > l 
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8 *% 7 ww % 0 F Et $f 
t þ + RES I 4 
LY * 
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Of Axing TIe. Chap. XVII. 
E X A. N P. EA I 
Reduce the Coupoun® Frattion + of Þ to a Skwern 
Faction. 


Thus, the Numerators 11 r, and the Denominarors 
2 X 3 = 6, whence + is the StncLE Frattion requir'd, 
equivalent to the propos d Compouny one, + of +. 


EX AMY ILE n. 
Reduce 5 of 2, to a StncLE Fraftion. 


WY 


Mann, 


Wherefore © is the "IG Fraftion ſou t by the 
Rorx, which being abbreviated (by Prop. I.) becomes 
; and thus the Compound Faction, + of$, is == the 


_ SINGLE Fraction . 


The Turn of this Rurx may be thus iu fru; 


Let the Line A B repreſent 1 Ix TREE of any Deno- 
mination whatſcever. 


— — FINE” 


Suppoſe this IN REA (to make it andthe to che 
iſt Example) be divided into „ equal ParTs, as 
AC, CD, DB; then def _—_ ante, is 10 
the Wrous AB: Again,,. —— | 


oſe Each of theſe Pio? "JO. AC ep; 
biſſetted in the Points, e, f, g tis very plain, 


Th 


that the 4 ned AB, will then be divided Ito 8x 


equal PAR Ts, viz. Ae, eC, C 1D, D 110 84 0 ſo _ 
1S then ot 
the 


Chap. XVI. Of: Aarr nnr te, 
che Wai A B: Now, whereas ACE = of the 
IN TEGER AB, by Onfructien; and whereas Ac is 
Tr ap J. . = ＋ of of the InteotrR AB; it evi- 


ly appears, that 4 3 of the EN 
of the INTzcerx A B, are e of equal VALUE. 


The like might be hun, if the Fx action was more 
CompounDeD, A as i ing 


OY 


: ah | 
| * 1 
* 1 : \ 8 * 9 
* C, as : * # Is „ „ &> , 1 * q * + % 1 C 8 - 
0 F 4 
* 
; 1 p : « 4 I EN 
” in + - 14 I 59 * SW} % „ 8 


Reduce the Compounp Frattion + of * of 4, to an 
equivalent 815 MPLE Fraction. 


Thus, rau * raſan 6 for che e 
** Stmpts Faction; and a 3 * 4, produces 44 for 
the DexoMINATOR thereof : Tho *; or (by Au, 
viation) 7 is the SIM IE Fraftion ſoughi: For, 


If the IN rer AB be divided into 4 
wig; FIR CD, DE, FRM ws fied 


" 1 
" ,* ; 1 FITS . 'S * 
19 0 "I 2 10 Ds.) 5 . 15 _ 0 41. 1 * 4.3 
** — B 
* * ts 


oats A. „ —_— PAR © . 


„ * * — Be — 4. — 


rare | 


20 41 


It, 7 


That A C is of AD cine AD is of AE; and that 
AB is + of the E AB; wy it is evident, that 
AC is 4 o . of 4 of the Idrre En AB: but AC is 
2 4 of fame INTER AB, by Orden; 
mo "is 13 that the 1 Faction 
oF the" SrMrrs Fraftion < 4 Are Nr. 
K PUTT to each abr... 
d bend N be pecherh ee obferv'd; r 
Ache (in the Dirintrron of a Con vou np Fudkibn) 
we have ſaid, that FxacTiOns of Fx Her Ds arc uſu- 
ally dnl 1 Word Or that, f of 43 and Hof 
S Oe. yet wa be every Whir,as wel . Kr 


4x$ 


2 nnn E XVII. 


LS and 4 3, Ve. for a Fx AdHT oN of a FR Arx, 
Ns nothing elſe but a Fx:acTzoN'compautded of two. Fra- 
Hions multiply d togetber; as ſhall. be ſbeun er ag 
N= * ne in its proper Place. 


i 
ws « * 45 * . J 4 : 18 X F . 


— I" 150 
= ; 2 F514 of 


AﬀDATI 771 ori 1 1 1 
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To Reduce Fractions of baer eee 288, 
to other equivalent Fx Ac TIONS, having the /ame, or a 
common DENOMINATOR.) bY bu X. 


1 


— TH , R 1 1 1 0 2 x 
2 3 A . & 2.7% 1 * # FT " 80 a 
„ * — 7 0  '' * 72 o 4 N . ; wy, N 


Multiply each Moraes a. Fab all the 314 
'NATORs continnalih, axcept it , own: DE NO] NA TOR, for 
new. NuUMERATORS ;' end muitipiy all the DrNomINA- 
Toks continually into one another, for a common Dee | 
NATOR to theſe new. N UMESATOB8+ „„ 

The Truck of this; Rul z, is evident from the/Sexo- 
Lrun of Prop. 18. of the th Boot of Eur; Or it 
may be de uc'd from the 17th Prop. of the ſame Book 


of Evcrip ; which I ſhall . — plain i. 


4 — —— — ů Go Wer e — — — — — 3 — $— OD — — r Sos 


Ne bas WE. X A 11 BL B hot 4 0 A co 


> 


ants IVO bi t oa yn HA nnr _aY 30 3 2 IRY 
of | Regus, and 2, to other equivalent Fe ACTIONS, . 
hall rn e ſame, or Syn} Wee e 


3 


TRL: {O04 KO not 
Toe: de thy; then by 6 the. Rafi 1 muſt. multiply the 
NoumtrAaTor ( © former, FRACTION, , into the 
DENOMINATOR 705 of the latter, for one of the new 
:NomERATOss ; Lmuſt alſo multiply the NunkRATox 
(Gr:)-of the latter Baer io, by the Denominatos 
(3. N of ths: former, fort the other new, NuxzsA Tor 
wheteby the ue NuMERATORs, will be found to be 4 
aud 46nd, * I muſt multipiy the W 
1 * 3 


Chaps/XVIkz Of Azpiaunenrrg 23 
83 and en er for a comman DExOMINATOR, to 


theſe new NuMERATORs, Which is 12 ; for 3 4 = 12:. 
And thus do I gain two new Fractions, viz, 1A and 
22, which have one common DEenomrnaTtor, viz. 12; 
and which, I ſay, are of equal Varun with the two 
given Ones, 3 and 4. | 


For, by /a multiplying. the Numer artort(1) of the 
former FxacTi0n, by the DRNoMINA TOR (4) of the 
latter ; and by ſo multiplying the DEN Nͥ Ton (3 
and 4) together, for a common DRNoMTINATOR, I do, 
in Reality, multiply ſeverally the tuo TRRus (wiz. the 

NustEx A TON i, and PRN p NA rox 3) of the former 
FRACTION, by ane and the ſame NVE (4)? ?: 


＋ 6 | 8 ” FF AE AT SAT AS DAR 2 AO0TAX& 
But the Nonexs produc'd. by ſuch Multiplication, 
(viz. 4 and 12) are in tbe ſame Propor TION, that. 
the NumBess multiply d ( vig. 1 and 3) are, by the 
15th Prop. of the Ich Book, of Euciap, f. , x : 3 .: 
4 12: Therefore the new. Ex Ar 145 is = the. 
given FaACTION. T Agnn. 
E 3 2310 run £03 di 20.7 aan 
. In the ie Manner, by the Oe ERATION above, ac- | 
cording to the foregoing RuLe, I do, in Reality, nul. 
tiply ſeverally, the two TEAMS (1 and 4) of the latter 
FrAction, by one and the ſame Numutex (3); and 
therefore, 25 before, the Pe ERS Produc'd thereby 
3 and 12) are in the [ame;PxoporTION hat the 
No MBERS, Multiply'd. rand 4) are (by Euclid 17..7.), 
VCC 
i = the Swen Fuer, Sd pl gn 2s 


I * TIS 
12191 


er 50; onen Ag $3 14 age inigiall ad, 
| Thus, have 1 clearly Prop n, that by purſuing e 
nd new FRACTIONS, which: 


foregoing Roxx, may be gain d neu oN > 
alf have one common DENOMINATOR, and be of equal; 
Varus with the Fxactions propos d, having different 
DznoMINATORS. Nan 


And 


WE 


the Dxnominatos of the given Faaction, the wery 
ſame muſt the aſſum d N 


Of Aktraubbre. Ohap: XVII. 


And now a what Number of FxAcrtions ſeevef lege) 


to be reduc'd to a common La AIDE the very 
Ka Method muſt be FN r z 


fl L "» ” 9 
0 
0 F \ oo \ . 3 * N s 4 : i 


- 
4 F 7 11 * * 0 k : 4 ; * Wii 
rr i 1 4 1111 * ﬆ& * ö 


exAMPLEM o 


Let the FX ACT OH 4 75 * and 2, be to be reduc d 
to other \ equivalent FLACTI ons, which fhall have a. 
— DENOMINATOR. has 

Now theſe Fxacttons' £ 1040-8 Da 2, will, 17 5 
Rvre,. be redut d to theſe "equroatent Orrs, 85 15 
and 42; fbr 1 1 3 x5, are 13, for a firf Rt RE, 
RATOR ; and 2 K 3 * $5, are = 30, for a common Deuo- 
Minaror ; and thus the firſt given FxAcTION 2 Is = 
IS? Again, 2X2X5, is = 20, and 3X 2 * 5, are, as 

c = "thus the ſecond given Frxacrion 
To chk Lafth e are = to 12, and 5 * 


7405 


SIGH 


8747 09 anib109 
Bat mh, a 1 J 77 * A. 5 1 8 914 * A* 18 EY A {it 

- * 

bas e) 4 WW wan, elt bus ww Id or To 


If ſeb a rommon Drout vA Ton ofers Kiel to us, 
as is Jeſs than that gain d by the 1 Tee 


of che given Dexominazor ae yo m ſometimes make 
dſt of it with Advantage, 7 Hole" 
to 


the ſame RATIO as h Me TRACTS oe 


have to the . 
NomzRxAToz, left the Vat bl of the given PRACTE = 
be alter u. Is uy in 2 A111 407 14 KY 1 13 I 5 «#5 N 


Werndd Sai ae ed 189040 2 απνοα 5011 (17:4 
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Chap. XVII. 'Of A RITHMETIC. 


©.. 


EXAMPLE W. 


Suppoſe the Fxacrtrions , and 3, are to be reduc'd 
to the ſame DEXOMINATOR. | 


If now, inſtead of 3, the DexomrtnaToOR of the lat- 
ter FRAcTION, I ſubſtitute 12, which is quadruple of, 
or 4 times 3; then Care muſt be taken, in the Room of 
1, the NumERATOR of the /ame Fraction, to put 4, 
its Quadruple, that +5, and 3, may retain the ſame 
RaTlo of Terms to each other. AIR 20 SIO: 


PRO P. Iv. 


To reduce an Ide RO ER Faction to a WroLe, or 
to a Mx D Number. * | 


R UL E. 


Divide the Nuu ERA TOR by the DENOMINATOR, and 
the QuoTtiewnT is the WrorLt or Mrx D Number ſought 
viz. a Work Number (if there be no Remainder J 
equivalent to the Improper Fradtion given; But, 


If there be a Remainder (after ſuch Diviſion) it muſt 
be made the NuMErATos of the 3 or) given 
DexomINATOR, and annex'd to the Integral Part of 
the QuorrEN ; and thus the givey Improper Faction 
will be reduc d to an equivalent Mix'D Number. 


The RATTONALE of this Rurz may, I think, be 
manifeſtly enough deduc'd from what has been already 
ſaid in the Explanation of Fx Ac rroxs, particularly un- 
der that of an Iu RO ER Faction. 


— 


* Amme, Chap. XVII. 


For, ſince Gs has been ſaid) a Fxacrron (whether 


Proees or ImyROPER) is nothing bat the Impex of an 
imperfect Drvrsrox: : 


That Drvis1oN, actually perform d, devs that very 
Thing the Fxacrtion. ſhews ſhould be done. 


EXAMPLE L 


Reduce the ImeroPER Frattion , to an equivalent 
WHOLE or Mn Number. 


The OPERATION according to the Rue. 


6)24(4. 
Q 


Thus, the ImproPeR Fraction 2, is = the:WnoLe 
Number 4, becauſe 24 divided by 6, quotes 4. 


EXAMPLE n. 


Reduce the IMPROPER Frattion , to a "04 or a 
Mi1x'D Number. 


TE 1 
21 
3 


And thus the IMPROPER Fraftion 24 is = the 
Magn 2 N 3 bs been 24, a 75 quotes 


1 P RON 
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PROP. v. 


To reduce any Number, whether an InTEGrx, or a 
M1x'D Number, to an Iu ROE Fraction. 


This PROPOSITION being the Reverſe of the Las, 
muſt neceſſarily be ſolud by a RvLe directl 
to the RULE whereby Tra is "ET : Tis 
fore by this 


Kon R U. R 


Multiply the IxTEORR into the given or afſign'd 
DenoMINATOR (when the Number to be reduc'd is a 
WHroLE Number} and then the Pꝛopucr itſelf is the 
NUMERATOR of the IMPROPER Fraction: a, Cwhes 
the Number to be reduc'd is a Mix'p one) multiply the 


 InTEGRAL Part (ef fuch Mix? Number) by the 


DENOMINATOR of the FRACTIONAL Part, and to the + 


ProDUCT, add the NUMERATOR of the ſaid FrAcTi- 
ONAL Part; and then the SUM is the Nux rox, 
which, with the ſame DENOMINATOR, a the 1 MPRO- 
PER Fraftion Tiger 'd. 


This RuuE (being plainly the Rewer of 10 Laer) 
needs no DEMONSTRATION : That . 


Since an IMPROPER Frafion is reduc 'dtoa Wnol x, 
or a Mix p Number, by Drvisrox, tis very evident, 
that, on the contrary, a WRHOIT E, or a Mrx*D Number, 
muſt be reduc'd to an [PROPER Fraftion by Mor ri- 
PLICATION; 


Tas Propoſition, therefore, and the Leer, bee; 
PROVE one 6 another. 7 


Hh 2 E X- 


contrary 
. hs 
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E XA MP L E I. 


- Reduce the WHorLE Number 4, to an IMPROPER 
Fraction, whoſe DexnominaTos ſhall be 6. | 


Here (the INT EGER) 4 * (the aſigud Dx NM ᷑NA- 
ox) 6, makes 24, = the Nun ERA TOR of the Impro-: 
PER Faction requir c. ver H r 


Thus the IN TREER 4 is reduc'd to the Id PROPER 
Faction , by Mur rieIIcAT TN, as the ſame Id Ro- 
vErR Frattion , was before reducd to the Wnork 
Number 4 by Drvrs oc. I n eie 


EXAMPLE II. 


19 Reduce the Mi x' Number 3 J, to an Improper 
"Al Fraction. | | a 2824 = | 


Here the InTEGRAL Part 3 * the DeENOMINATOL Y, 
produces 21 ; and this PRoDuct 21 + the NUMERATOR 
3, makes 24; which, according to the Ry LE, is the 
NuMERATOR of the Id RO ER Fratfion requir d, whoſe 
DexnoMINATOR, is the given DENOMINA TOR /; and, 
thus 53, is the Improper Haction requir'd, equivalent: 
to the given Mix D Number 3 J. 


A 


Thus again, it may be obſerv'd, that as the Impro-- 
_ ytr Fraction , was (under the 4th Prop.) reduc'd to 
the Mix'p Number 3 + by Diviston, ſo here, by a 
contrary OpERATION (viz. MULTIPLICATION) is the 
Mix'p Number 3 J, turn'd back again into the IupRO- 


* 


PER Fraction, . 
Moreover, the Learner may take Notice, that, 


Chap. XVID Of AxTITRNAETIc. 


When the Number to be reduc'd to an IurROER 


has nothing more to do, than to place the given Wnorx 
Number as a NuMERATOR, and 1 underneath it as a 
DENOMINATOR, provided there be #0 particular Dx No- 
MINATOR aſſign d. 


Thus, the WrorLe Numbers, 1, 2, 4, 49, Cc. are 
turn'd into equivalent IMpropex Frattions, by placing 


2 


Naruxk of Fractions. 


1 PRO Pj: VT. 


To reduce a FracTION to another. EquivatrenT 


In the firſt Place, tis plain, that here's only a Nous- 
x ATOR. wanting, to compleat the FRAcrrox requir'd, 
the DxeNnominaTOR being always AssleN D. F "222 


ſame RA TO to the afſigu'd DENOMTNA rox, as the Nu- 
MERATOR of the given FRACTION, has to its Dexomi- 
NATOR, the thing is done: And the Reagon is maniſeſt, 
viz. becauſe whilſt the ſame RA rio is preſery'd between 
the Nux ERA TOR, and the DEexoMINATos, the /ame 
Val u of the FxAc rio remains. 


Wherefore, it will always hold, 
As the DenominaTor of the given Fr action, 


To its NumERATOR ; 


45 
* 
ex? 


Fraction, is a Wnor x, and not a Mix'd, Number, he 


1 under them reſpectively, as a DexominaTor,; for 
Lis = 1, F ='2, + = 4, 3 = 49, Ge. as is ſufficiently 
manifeſt from bat has been before ſaid, of the 


Fraction, that ſhall have any aſſign d DRNOOMINATOR. 4 


If /uch a NuMerATor then be found, as has the 
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So is the aſign d DEXOMINATOR, 


To its NuMEs.ATOR : 


From whence is plainly deduc'd che following common | 


RULE. 
Multiply the "EK APD of the given t er Fnaerrom, by 
the: and DNN NATO, and divide the PxoDucrt 


by 4 2 DexomInNATOR of the given FxAcrrom; and 


the Quotient ſhall le tbe Numer ATOR of # the n 
DENOMINATOR. - 


EXAMPLE I. 


Reduce the Fxaction 2, to another of the ſame 


Varun, which. may have the Wow DENOMINATOR, 
12. 


Thus, b he e Rus, I e hk and 12 — 2 is 


=6; "7% t at 72 > is the FRACTION ae = the given 
FRACTION 4. | 
4 | 1 


BXAMPLE u. 


Reduce 14, to another Equrvaiext ha whe 
Da ſhall be 3. 


By the preceding common N the OrzzarION 
is this, | 


3 1 
— —— 


126025202 = the N UMERATOR ſought, 5 | 
; Thus 


Clap _— Of AAlruu Bu Ic, 


Thus 3 43 is the Fe to be equivalent to 
the given FRACTION 718 


And now, from this eee. may be clearly 
drawn, ſeveral uſeful 


COROLLARIES. 
1. From hence may be gain'd a Method of. the- 


VALux of a FxAcTION, or propos'd Parts of any Inze- - 
GER, in other Parts more known and familiar to us: 


For Example, 


poſe 3 of an Engliſh Su1LLING be propos a, and 
1 * Rr the 7 of that Fxaction in Pexce.,. 
or 12th Parts of a SHILLING; | 


I reduce the propes'd Fx ACTION 35 to another = it, 
whoſe DEXoMINATOR ſhall be 12 (the Number of Parts, h 
call d Pexce, the Engliſh SHILLING. is divided into): 


And. thus, becauſe the DzxXONINATOR 3, of the 
FxAcTION propos d, is to its NUMERATOR 2, as the. 
new DENOMINATOR 12, is to 8: I find that + (or two 
Thirds ) of 7 Engliſh SHILLING, is 1 0 the /ame 


VALUE with 57 of 82 e i. e. with un. PENCE. 
Whence, 


To ſind the ven of a Ration in er known, Parts 
of the InTEGEs, we. bet CY ROOM.» 


RULE. 


; Multiply the Noka Ton of the 5 ven TRI 
by the known Parts of the next inferior ENOMINATION, 
and divide that Pxopvuct by the DENOMINATOR, and 

the . 


— . 7 7 4 T 
= * - 
m_— 4 & 


9 * FO. 7 * VS 
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the. ria will be the Varun of the  Propog'd 

Fx ACTION, Land inferior PATON. by n vr 1 

But now we muſt underſtand, that a given Ih a Ac- 

lo can't thus be always reducd to a "given DENON IT: 

NATOR, but ſometimes for the feng NunEAA TOR 

will come forth, either a 5 or A Mix D Num- 

ber ; and in ſucb Caſe, the Saen Buß Hion can't be de- 

ſignd by a SrtupLE Fraffien, thr that ſhall have a_given 


DENOMINATOR ; 5 bur there will be need of a Conrouxp. 
E's . inn 


T . 4 — 4 


- 
= 


> 82 


Beute U 2 2 12 7 2 =4 1 2 tt the Fxac- | 
TION ſought would be 44. 1. e. four. Twelfths, together $ 


with 4 of one Twelfth . and thus, for Inſtance, > 
of an En gliſh SEILLING, will be in Vatve 4 7 of Eng- 
liſh Pelle; and q of another Penny: © © 


But then, by the ſame'; ener! 28 the Valur of 
this Fraction, 4 3, of a PeEnNv, may be found in the 
next inferior Dr Viz, Fanxrutxos, chus, | 

ft multiply the Nuts ator 4, by 4 (being the 
Mae of FAR TRHIN ES, or Pax rs, the Engliſh PENNY 
is divided into) and divide the Propper 16, by the 
'DexominarTor 5, the QuoritenT 37» will be be the 
Varve of the Fxacrion (+ ofa PenNny ) in Fax- 
THINGS, i. e. 3 FARTHINGs, and 5 of another Fax TI NG: 
thus, having deſcended to the leaf KNOW Parts, I 
find the Val ux of the propos d Haction (viz. + of a 

(7 SHILLING) to be 6 PENCE. 3 RAI and 3 Me A 
nk 1 Faxrkrnes n vn Wien 


** ; BY ©, 2 JA * 13920 R * 


a P . 2 * 
PS a of x * bo. ' = a - 5 
4 4 5 1 
3 = a ; 
b ” a p 


ä 


* ' 
© * 
<UL [I ny 8 


2 * : Ms 
1 * * _ * 
wo © y 4x 7 
* - \ 4 n „ 
1 dx 4.4 & 39 * * 
* o - * = - N. 
12 * 1 5 
. . % . - 
- I . 


char V Of , 


2 


cs sd Mur, .z oC 02 27441 b hor Poraag uk 0 
And in like * the Varvt of any other, Baia c- . 
10x of Moner, Wrreur, Mxas ux, Trux, Sc. 8 


may be found in tiie Ch ͥᷓI n * of the 


N 


„ 


2. From this ba TION, we plainly perceive Bae dd 
to convert Vurcar Fraffions into DECIMAL8, *SEXA= 
otra, Se. and the comrary ; ö ſince * hs 


As ebe Daxouraros ofthe Voroan Baan, 


ro irn Namen Arn; N 97 Dada l 4 


_ (10, or 100, or 1600, G. the e Des- 
MINATOR of the Drcruar pe: f 


. 


FY 


To its NUMERATOR ſought : i 


And ſo; is 60 the 0 DexourxAzos. of the 3 
SEXAGESIMAL, Ras (WS I ANGEL . 


To its N UMERATOR W A * hay, . 


3. Hence alſo we learn, Bom to reduce a Vulcan 
Baer into anotber EqQurvatenT Frattion: that ſhall 
have any affien'd. NuMERA TOR: For 22 « 4p _ In- 
verſe RATIO, 4 L 0140 


— 7 
A. the NoMeRATOR of the , ane 
1, WE. , VM 
Tote Denon zn, SOT AMET AOUARGY , 
91 1A ; 12390 1 217 ri 106 12.16 


8. is the aff 'd e 


© 


8 0 E 5 = 8 : 110 any te 
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| NuMERrATOR you would have to be 2, will become 
4: For, Man S117 ee "4877 


84 126: : 2: Q = 3, 'The DENOMINATOR ſought. 
2 Take 


— ————— 


825203 
O N 


And now, having explain d what ſeem'd neceſſary to 
the true UNDERSTANDING the NATURE of Fractions, 
or Bxoxen Numbers, and their various REDucTIONs, 
I ſhall proceed to the Explanation of the Arithmetical 
OeERATTONSs to be 2 in Fractions, which are, 
indeed, the /ame as are usd in WurorLe Numbers, or 
InTEGERs: I mean Apprriox, SUBTRACTION, MuL- 
TIPLICATION, and Drvrsrox. 


ADDITION and SUBTRACTION of VuLcas 


FRACTIONS. 


IF the Factions to be added, or ſubtratfed from, each 
other, are of the ſame Name (i. e. if they have 
the /ame DExOMINATOR) there is no Difficuky in theſe 
OrtraTIONs ; For, 5 ITA Ar 


By ſubſtituting for the given NuukRATroxs, the Sum 
or DixyErENCE of thoſe NUM ERA TORS, retaining the 
common DENOMINATOR they firft had, you have the 
Sum or DIFFERENCE of the Fx Ac IoNsS propos'd ; thus, 


If the Fraftions 3 and à, are to be added together, 
the Sum will be F; for 2 and 3 make 5, be the Things 
that are number d what they will (ſuppoſe ) whether 
InTEGEtRs or ParTs.- Kc n SHY ti al wo d! I | 


* * 
bd * % 
a * in 
40 e „ 1 ü | 


For 


For the ſame Reaſon, as 2 and 3 Men, are 5 Men ; 
or 2 and 3 Months, 5 Months ; or 2 and 3 Integers, 5 
OO > 


K. 82 


For the very fame Reaſon, 2 and 3 Parts, are 3 
Parts; 2 and 3 Halfs, are 5 Pg 2 and 3 "Sixths, 
2 3 . 8 475 


6 


5 Sixths, i. e. 8 


Thus, again, | Se pe 4 * 


If from ; be taken #, there remain P For, tis uni- 
verſally Tx ux, that 5 3, is 2, be the 7 bings 
number'd, e or PARTS: For,” 8 41 


As 5 — 3 Men, are 2 Men ; ad e e 
2 Months; or 5 — 3 emen, are a 1 fo 183 


Sixths, are 2 Galli, 1. e. 2 1— >. 


But now, 


The [ame Method muſt be taken, where more Feaftions 
than two, are to be continually added Fo," or r ſubtratted 
From one another, tus, | 


3 +3—4$=34, becauſe 5 * = 4, 


and the fame i in others. : 


But, if the Frattions to be add to, or . bac 


© 


2 from one another, are not of the ſame DENOMINATION, 
then there muſt 'be a Preparation made, i. e. they muſt 
be reduc'd to the ſame Name, before Aadition and _ 


traction can be made; and, When they are reduc'd * 
the ſame Name, \DENOMINATYGN, © or Danna 


they are manag d as before; _— 5 0, 


8 8 | 1i 2 Suppe 


2 


4 * 


43 
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ue Firrus, will conſtitute 3 Integers. 
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Suppoſe the Frattions 2 2 and c, are to be. added toge- 
ther, or that the latter be to Þd 1 taken” From the former; ; 


Inſtead of 2, I ſubſtitute its Equar + (for there 8 
the ſame Ratio of 1 to 2, as of '2ito 4, — [the 
Frattions & and 2, are of the ſame Val ur with each 
other, as was ſhewn in the Exp LANATTON of Fraftions ) 


and thus, + +7 are = 4+ +5, 1. e. 4: And, 2 — 4 js 
3 Ty . 7* Thus, n, in 17 1 


And, 3 1— 7 =rI7 I 2 171. 


After the ſame manner, if to the Number 3, or © 
(which are alile, or of the ſame Val un; for, the Divi- 
ſion by 1, alters nat the Quantity of the 7 bing Aiuided-) 
I fay, If to the Number 3, or £, be to be added the 
Frattion 3 2 ; this may be done by placing them thus, not 
changing the Terms, 231.5, —_ 3 +; Zut now, 
(as ſometimes it proves neceſſary ) the Sun may be 
given in an Improper i} Action; as thus, in the fore- 


going Example, 3 + 4, #. 6. 7 + +, becomes = 24 + 
J., 4.6. = ; by ſubſtituting in the Room of 3, or 2 


( 3 Integers ; fifteen FirrTus being of the [ame 


 Varver with 4 INTEGERS ;\ for, ſince five" FIrrus 


conſtitute us INTEGER, fifteen. Firras,. i. e. 3 nes 


If from 3 you would take 5 F in the Room of 3, vg 
ſtitute either 2, or 2 J, or 2 * 2 and Subtraction 


being made, 3 — 3, will be - 3, i. e. 


Or, 3 = 3, will be = 2 K-22 i; (for £ 
—+ =+, before which Frattion,. if we wy * Ines 
. we ſhall have 2 + 3, req) I atiz 


Thus, chen, from what has been faid, we may. fairly 


and _—_ . collect e N for ou a wn 
| TAR of 


RACTIONS ; 


1% 0 0 


Chap del. Of MATE xc. 445 


r 


If the Fx actions to be added to, or ſubtracted from 
each other, are ſinglè, and have the Sa MR, or a COMMON 
DENOMINATOR, add or ſubtract the NumErAToORs 7o, 
or from each dther, and their S uu or DIvFERENCE 
plac'd as a NuMERATOR fo ſuch common DEXOMINA- 
rox, Will be the. Sux, or the DivyERENCE of the. Fra- 
Fious propos d; but if the Fxactions have DirrterxeENT 
"DenomINATORs, they muſt, in the firft Plate, be reduc'd 
to a "Common DENOMTINATOR, and then manag d after 

the ſame Manner. © 3 NEE 


Here we ſee tis abſolutely neceſſary, that we know 
how to reduce Fx actrons of different DEXOMINATORS, 
to equivalent Fx actions, having a common DRNOMuI- 
NATOR, Which is done by Prop. III. of Repuction of 


is alſo requiſite to know how to reduce Comvound 
Fructiuns to SINGLE 06s, which is done by Prop. II. 


Though the TxUrH of his- Rol E be very evident, 
from what. has been purpoſely premisd, yet that the 
Usx of it 70 be made eaſy and familiar to the Learner, 
I ſhall, as a farther Muſtration of it, give him the Sor u- 
_ Tons of the Examples following. 


EXAMPLE k * 
Ala the Scuvte Frafiions 4, +, and ij together. 


_ "Here che Frattions'propos'd to be added into ove 
3 r hae fame DenournatoR, without 
any Preparation, I add their NuwezaTors together 
and find,” that they, vis. 1 T2 T3, make 6, and 
HF thus, 
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thus, £, or (by Rxpucrrod by Prop. I.) + is the SUM 
of the Fraftions propos d to be added together. 


EXAMPLE II. 


Let the StmeLE Fractions 3, +, and 5, be added into 
one Suu. | 8815 5. 


Here the Factions propos d, having Arr different 
DRNouiNAroks, I firſt reduce them to other Factions 
of the /ame VALux, and which ſhall have a common 
DzxominaToR, by Prop. III. thus, 


IX$X7T= '35 is 3 
1X3X7= 215 = the yew NUMERATORS. 
a2 FXZ = 30 


3 * 5 * 7 = I05 = the common DENOMINATOR. 


Whereby the given Frattions 5, +, and 5, are re- 
duc d to the equivalent ones rd, 524, and 52 ; which 
Frattions added into one Sum, as before (wiz. by addi 

the NumeraTors 35, 21, and 3o together) make —I 
= the Son of the Fractious propos d. 


3 


BXAMPLE Ii. 


Let the Fraftions and £ of 4, be to be added to- 
gether. | | 


In this Example, there being a Compoynp Faction 
(viz. g of ꝓ) it muſt be reduc'd to a SincLE one by 
Prop. II. thus, 5 K 1 = 5, and 6 X 4 = 24 ; whence 
the  CompounD Faction becomes ; and then, if the 
Sturz Factions 3 and r, be reduc'd and added to- 
gether, according to the foregoing Rur E; and, as — 


} 
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been ſhewn by Example II. the Sun of the Factions 
propos d to be added together, will be found to be 
1 thus, | | | 


| ( = the yew NUMERATORS. 
5X 315 


3X 24 ="72 = the common DENOMINATOR, 


But 24 + 15 = 39, thus 52 (by Prop. I.) 44 is the 
SUM requir d. | 15 


EXAMPLE IV. 


Let 5 + be to be added to 6 4. 


"Tis very plain, that, when Mrx'D Numbers are given 
to be added together, the SUM of the INTEGERS, added 
to the Suu of the Fractional Pazrs, is the SUM re- 
quir'd. 5 


Firſt, then, the Factions à and 4, being added ac- 
cording to the foregoing Rol, make 4, or (by Prop. 
IV.) 12, which added to 11, the SUM of the IxTEOGERS 
( viz. 5 + 6) makes 12 4, the Sun of the Mix'p 
Numbers given to þe added. 80 


Thus, 5+ Or thus, $ 
| : * e 1 

| | TT 

12+ = the SUM requir'd, 


Or, the M1x'D Numbers propos'd to be added, 5.7, 
and 6 4, may be firſt reduc'd to IMPROPER Hactious 
(by Prop. V.) and then thoſe IMproPER Frattions may be 
reduc'd (if need be) and added together, as the geveral 4 
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Rol. E directs; thus, the Mrx't Number 5 à, becomes 
the tO EN Fraction ; and the Mix'p ” Namber 64, 
becomes 2 (by Prop. V.); Now theſe Improper Fa- 
Zions 23. and 275 being added 4 together, they having a 
common ENOMINATOR,make - A, which (in an ItyR * 
Faction) is the Sun requir'd ; for 23 + 26 (Fourths) 
are = 49 ( Fourths) which Jrnorns ; Frattion, A, may 
(by Prop. IV.) be found to be = 12 4, = the SUM re- 
quir'd, as above. | 


Theſe Examples, I think; are ſufficient, in Apprrrox 
of Factions: I ſhall, therefore, now give ſome in 
SUBTRACTION. 


EXAMPLE 1. Ed 
Suppoſe 4 be to be ſubtracted from g;. 


Here the propos d Fra/Fions-being of the ſame Naur, 
no Preparation is wanting, but at _— | 


From the NUMERATOR 7 
Subtract the NUMERATOR- * 


o 
[ 
by 
1 
io 
x 
* 


And 2 Remain. 
Thus, 5 5 is AY DreFERENCE between 4} and. g. 


EXAMPLE Il 
Suppoſe g ; be to be ſubtrafted n 


Here, the propos” d Fraffions, having different DEXo- © 
MINA TORS, muſt? be: firſt e Prop. III.) to 
other Factions having a common DENOMINATOR, and 
then one NEMERATOR muſt be Wm other, 
as in the firſt: Example, . f i 

B 
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Chap. XVII. Of Axfrun Erie. 
a Css = 40 
By Prop. III. 7x9 = 63 
12 9x8 =y2, The common DEXOMINATOR. 
And then, if from 92, you ſubtract Fes there will 
remain 72: For, | 


From the Numtraror 63 
Subtrabt the Numer ator * 


And 23 Remain. 


And thus 22 f is found to be the true Dryrzzexcs 
between the propor'd Fx Acrroxs 4 and +. 


The new NuMERATORS. 


-:% 


EXAMPLE II. 


- From 4 of 4, ſubtralt 5 of J. 


| Firſt reduce the Couround | Fraffions into Sa 
ones (by Prop. II.) and then with them proceed to 
SUBTRACTION, As in the 1ſt or ad Budmple ; * | 


The CompounD Haun + of 15 becomes = 

3» by Reduction. 
And the Courouwen Fration + - of 4, becom 
Then, 


rom the NuszxAro 3 + 50. 
Subtralt the NUMERATOR'S w 


Y CA md 0 
NS ˙ 4 42 


4 £45" 803 . 
V — | kh TAL. Faw 
1 1 

And : 7 I 

3 remain, Viz. + remain. 
$4 * , 1 l : = "© Ya l \ 

"a * 4 , 94 * ; * k "= * n : 1 

= * 


# - by ; 1 : * & 


. WE ef 7 0 3 241 
k k | I bich 


* AxirnAETIc. Chap. XVII. 


Which + is the true DLFFERENCE requir'd, between 
che COMPOUND e r 


— 


* — 5 Py” > # 


* 
> ted 


BXAMP LE A 1v. 
Let 5 _ be ſubtrafted from 7 +, 


"Firſt; 1 theſe propos d Mix'd Numbers i into lu- 
PROPER Fractions (by hs” and then proceed to 
ſubtract thoſe Iux PROPER Fractions from, one. another, 
by the . 4 RULES 2 


77 
By Prop, \ V. the Max's. wu 5 „ „ the 
K a 11999 
2 n . * 
IMPROPER Fradfion : Now, 
| I 
II W R 


Theſe Improper Fraftions having a common Nano- 
*I INA TOR, 3, require no farther REDUCTION before 


nne ARR 5 Teiare,) | 


i745 44 PATSY ; 1 % 
11 f from the . 23. n torre 2602 
You ralf the Nona ron 16 
8 | . 9 


8 Nl rm n, i. 407 E . at 225 


Which $1 is; the \DryezRENEE between the: Mak'p 
Nimbers propos'd to be ſubtracted from one another. 1 


But this Impxoetr Fraction, will be found: ( by 
Prop. IV.) = 2 3 ; and thus, laſtly, 2 5 is the Dixxxx- 
ENCE between the propos 4 Mx D Numbers. 
VP Hat 5 
But pee the Learner may — — that whenſcever, 
in SUBTRACTION, we have to do with a Wnorx or 
can N. 2 A Mix'p 


n 


cab. Of Aattusstie. 
Mix'd Number or Mix'd Numbers, it is not always 
neceſſary that we firſt reduce them to Id RO ER Na- 
ctions; but that after reducing the fractional Parts of 
the propos d Mix p Numbers (if need be) to a common 
DENOMINATOR. WE may place the integral and . 
Paxrs, properly and diſtinctly under one another, and 
then ſubtract them (as we do Wrorz Numbers) with 
greater Eaſe and Expedition, than by firſt reducing 
them into IM ROVER Factions, and then proceeding as 
is, in the 4th Example, above taught: And this manner of 
 SvuBTRACTING, muſt appear very plain from the follow- 
ing Examples and Operatiouunmn . 


And, in the firſt Place, take the ſame 


3 1 434 : PHY: y ; LESS 1 . 142 \ 
Remainder 2 1 as above. e e 
4 ' oF 7 a4. \ , 15 > 3 1 

. , _ F bd —_— $4 * 
k i -IITISs 2 4 7 J Seien 


„ ene nn 
From 7 From T ris nf v 
Subtract 5 5 Subtraft o 3 


Remainder 1 + der 


"1 
4 


W 
* . 
9 


13 


* * 5 
8 " 1 W * % 2 * , : 
* , £ >» 7 4 8 80 7 , 4 . 2 . z - 
was * 8 4 1 : 8 — 1 e ds fy Po - 4 r % &p . : - 4 5 7 
rh 5 1 5 CEL A 5% wa OF + 2 il 4471 & 
4 1 * Fi #1 hs 4 *. #7 5 " » 29 213 5 3» 5 
N 0. — © 3 111. - n 2 * 5 - ES 4 wt 7. \ #% 1 
x . Tr * on + < * 4 Pp 
From » Hos 
" 
— 
Remainder 2 
* ; , 9 1 > 
«3 1 K 


3 


4 * $ .- 4 - * 
* e 4 — 4 * . - * A L 3 4 * 2 


* 


* 


; £ 1 # Cas 14 14 
bs . 
Ema. | 4 
1 l 8 


Fad 
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Example Xx. 
From 1 | 
Lale 0% 


—ůůů— 


Remainder 1 


In this laſt Example, the fractional Pax rs (+ and 3 
of the propos d Mix pdp Numbers (/ and 5 5) having 
DiIrrERENY Denominators, are, in the firſt - gg end ; 
duc d (by Prop. III.) into OrRER Factions, that have 
a Coumon Denominator (viz. 5+ and 43) and then 
the SUBTRACTION is thus perform'd; Fas 


Since T cant take 10 Fifteenths from 3 Fifteentbs, I 
borrow (according to the common Method us'd in Subtra- 
ction of Wrnorz Numbers) 1 Inteces, or . (i. e. 

always 5 many Paxrs as the common DENOMINATOR. 
ſbews the InTEcGer to be divided into) and add them 
to ; and from that Sum (viz. ) I take , and 
ſubſcribe the 55 that remain; and then carrying th 


ey 
which I borrow'd, to the InTzces 5, I ſubtract 6 from 
, and ſubſcribe the 1 that remains; and thus x 5+ is 
the true DixrERENCE or REMAINDER ſought. The 
fame in others, © | at HI 


Thus much concerning Appirtion and Sv BTRACTION 
of Frattions, SE ©) INES oY 


I ſhall now propoſe a few more Luefions for the 
Learner's Exerciſe therein, and then proceed to Mur rr- 
PLICATION of Fradtions. IP 


* - Bed . Fs ; l 
; = 
ou 
: 


Chap. XVII. Of AAITMETIc. 


Queſtions to exerciſe Apnition and SUBTRACTION of © 


F ' Vurcar Factions. 


I. What the Sax of + of a Pound, and of a H. 
"bag, ina Frattion of a Pound „ 


Anſwer. 712 of a Pound Sterling. 


II. The Different ce of two Numbers is 21 5 the . 
of the two is 17 1 what's the greater ? , 


Anſwer. 133 eee 


III. A Merchant has 8, and + of + of a Sis; what 
Part then hath he of the V Wrore? 


Anſwer. TG 5 of the Ship. 


IV. What Number”: added to oo ſhall make. the 
Sum 16 5? 


Anſwer. 7 . 
V. Two Men have Shares in a Ship, A hath 1 04 


B of the Ship: I demand tc is the greater 3 
and by how much ? 


CF * 


Arr. B's (tothe gene Share by ri 


4 v3 Wet} 


VI. In 3 Bows are 67 FY Yards of Combrick, i 


in No x. are ar 7 Nd in Non. e Aae: wh WS. 


in Ne res n 1114 
lun. 25 . F 


- 18 1 


* A = 
* 0 
* La 1 — o : — 


Mer r- 


255 


54 


deed, for the Divigton) of the TMS propos d to be 


if MULTIPLICATION of Wen Fraftions. 


LI. thi Paper id that is eccalidiially neceſſ; 
to be made for the'MvorTrieiicarion Cor, in- 


multiply 'd (or divided) is this, viz. Compo 197 4 144 


Cons muſt be reduc'd to StNeLE ones, by P rop, II 


And Wrore or Mix b Numbers, muſt be reduc'd to 
Imezoets Factions, by Prop. V. And then Morri- 
PLICATION may be Tu ht d by this general 


R L E. 
| e ee 
Multiply the FI together for the 
WR. DENOMINATORs Z 
Nuten Aro 007 D358 hy 


of the rye requir d. 1 8 | 


DENOMINATOR 


The RxASON of this RuLE will be made mar 
what follows. 8 mo by 


\ 


oy XAMPL E © 
Let the Halm 4 be multiply q by the Frattion 1 


1 88 


Here no: Propatation i is requir che e . 
to be multiply d together, being SrxNeLE Frattions 'S but, 


at once, gf the gener Rurx, 7 ha by 3 25 * 


duces 11: For, \ 


Chap. XVII. of Argue: 


NunxxaArox 4 ? 


The maT: - multiply d by the 
nn 5 j | | 

n 2 [a 8 

"bY 0 $78 7 68x 


gf 
4 


. uus 2 * 4 MP 40 2 II. * i 5 bee ie} 
Te ag DO : be multiply d by. the Number, 2. 


Here the Wuor. Number 2 muſt be made an Hnd⸗ 
PER Haction, which is done by ſubſcribing 1 under it, 
for a DENOMINATOR ; and, A ug we. < maſt WP: as 
the general RULE 1 2 1 


2 K, 27 produces 3 = = T. F 0 Pri iv. 
Bi now be be a een 77 be multi iy 
7 1 FR 20K 


N R ON 6 done by only mujtiplytng.t 

Aro of No Hon, by the 71 271 hout, ſub- 

8 wing 95 eee I,. ſince 1 doth not mlt. 
ply ch 8 Il hs! a add 03 £1 2 ey 2 LI git * 


1355 Ys wig bete 8 Ky A0 b 18g Sd VEM AP 
a 0 228 Det van 1 „Db vinis! 5 his 


"And hy this is gd: 7rus Pgobüer is Plain 455 
twice four is 8, be the T bings. to be nu uber d 1 ines 

will, whether 1 or Pan rs; for, for the Gy 

aſon as twice MEN. are. & he. 55 4 

Bates 65 Bork: 99 fv e be. 
InTEGERs ; twice four TrovsaNnDs, 805 HOUSANDs, | 

Sc. for the very ſame Reaſon. ( enz 17 four 

fi imply. re 1 45 e P RTS AIC eig bt 20 885 95 
dhe | N QURTHS, ; oF Four. - 
Firrug, eight F N (or 9h en thine” 94,94 


RATES * 4 4 1 9. 2 2 * A, 


. 
* 


— 


4 * A, or 3 A, will de 2 - : Thus : 


1 AD 
F vill be „ ee 


Ie: da- 


ſame in pO 95 


1 


But as the Faction +, multiph's b the Ix TER 2, 
produces + ; ſo if the ſame Frattion 5, be multipiy d by 
the Fraction 5 (which is the 3d. Part of the former 
Multiplier) there will be produc'd A (as in * 13 
1. e. the third of the former Produt?.; 


Tor, as 1 fifteenth Part of any 11 cer is 1 third. 
Part of x "fifth Part of the ſame IN rEOEA, 0 8 Fj fteenths 
is 1 Third of 8 Fifths ; I therefore, 1 fay, (being + of 
H is the true PrxopucT ariſing from the Multiplication 
of the two Factions + and 5, into one another. 


The Rea ort is. manifeſt enough ; for whoſo mln 
plies by 2, ſeeks a Dove ; bur whoſo multiplies by 

2. ſeeks a bird of a DovsLt Cor the Double "ok 

Turn); and thus, what is produc'd by doubling, 
multiplying by 2, is to be triſected, that a Third o 24 
Dove may be gain d, which, by what hath been 
ſaid, is plainly done by triplin the ENOMINATOR, or 
| multiplying. it by 3: From all which, the Truth of the 
RuLe muſt, I think, moſt ms appear : It is WP 
plain, from what has been ſaid, 


ift. That dhe Multiplication of the Nox MER ATOR. t a. 
Haction, MoULTIPLIES the Faction. 


| 2dly. That the Propper, as 2, ariſing Gas! the 
| MourLriPLicaTIOn of any two Fractions, + and 3, 
into one another, is but the VAI U of a Frafion of 4 
Frzacrtrxon ; fo that a CoMpounD Faction may be ex- 
preſs d as well thus, viz. 
4x4 


-4 


Chap. X II. Of AxITAuUETTc. 


ed 4, a8 this, ae. h ci 


4 of 4 or + of 4 the Expreſſions ify in the ſan 
"IN as h has been before hinted. "me $ 


But, ſince it appears that multiplying the Dx noMt- 


NATOR of a Fraction, really divides it; it muſt, on the 
contrary, be as true, that the Diviſion of the DEnoMr- 
NATOR of a Fraffion really at oak it: Wherefore, 


gw -» 


If, for 1 the Frattion 21 be to 4 doubPd, tis 
all one whether. the NUMERAToOR be doubi d, by which 
we get F; or whuiher the DESOMINATOE be batvd, 
by which we get 2 For, e eee 


The Fractions gain'd 4 and 25 are 1 of he ſame 
VALUE ; beute 1 in both there. i is the /ame RATIO o o 
the NUMERATOR to tlie DENOMINATOR ; * 6: * 


The like ne. is bits 2 Dee e oe PRE W 
Rs Bis = the Nouzzaron , e 
B C 80 


* 1 


ziply'd into the In TEOER B; or OE if the Dexo- 


MINATOR BC be divided by the IxT GEA B: Now, 


BA A 
the Frauen. 9 and — 185 SD 


nn ve FW," 


= * w 
" 'ZS " *& 
: x 4 , h a = 
* '% 8. I 8 ; 4 $ LTS 3 : * 4 
: * 1 1 
1 | 7 SS + T2. & 7 #- 7 + 
* 4 > 0 * 1 
— 8 
* 
1 
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Of AxirRNUHET Ic. Gap. XVII. 


It » thera the [ans thing, * to the VaLvt of 
the Faction or. PRODUCT gain d, whether we multiply 
tlie NUMERATOR; or droide the Bench TOR. 


Kur 
mae the smorr Frattion + To by the. — 
one = 0 


5 4 


| ſt. The Comrounp FratHow + of is P II 
roy 2 = 4, by Abbreviation. 7 15 * Oy "5 82 


Tes. by the nnd Rur, * . produces, which 
is the true Fropdr wt 


| + EXAMPLE . 


C= 


Multiply Ft Mix- D — 1 vy the „Naben 


iſt. "Reduce the Mix'p Nomber = — into an lurno- 
TER. Frattion (viz. we I) by Prop. V ads: apc 


Then by the general Rol. E, 22 * 4 aha 
for the Anſwer T9 5 but this An &7 hong; 1 


produces ns 25 T 70 2 


4 


7 = 
1 o * 
2 4 : ”% 
— * 


3 "BXAMPLE V. 


Ain ply this MiD Number 84, by the: « Max's 
Number 6 +, n be 


2 
1 874 


Theſe Mix' 3 radue' Gb y EPR J into 
IMPROPER Frattions, become, the one , and the other 
: * IMPROPER Freon, multiply d into | aa 

| another 


1 


. 
& 
"=, . 
7 
1 
2 
1 
be 4 
M7 
= 
—i 
= 
— 5 
* 
3 
7 
* 
_ 
7 
1 
1 
4 \ '" 
1 
_. x 
P. 
4 
- 
"2 
W 5 
0 
0 * = 
Y 
4 N 9 
4% 
be 
2 
by” 
f 
2 
- 
= 
be 
1 
x 
N 
« 
by 


* 
25 
I 
9 
by. 4 
1 
"AY 
= 
— 2 
A 4, By 
4 
1 
=_ 
__ 
8. 
* 
= 
"5X 
=_ 
_— 
8 
9 
1 
3 
1 
oP! 1 
x 
1 
23 
b 
"= 
1 
4 RW 
vip = 
=_ 
. = 
2 
Ip 2 
-2N 4 
=. . 
4 F. 
EDS. k 
0 4g 
»* 
7 
= 
6: 1 
_ 
_ 
_— 
. 
12h — 
* 
+ 
RE. 
_— 
* 1 
2 
* 
—_— 
= 
_ 
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"7 " 
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" 
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WE. 
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Chap. XVII. .Of AgTTHMETLE. 
another b . hs TTY N 27802 * — 33 i. 
by Prep. IV. 


What has book Gd, 1 think, is plain, * A 
to iuſtruct any one in MULTIRLICAT1ON of Frattians ; 


1 ſhall therefore conclude this RoLe n ny * 
two, and proceed to Divisron. 40 5 | 


SCHOLIA 


1. we may obſerve that, when either a Wnol E of 
a Mix'p Number is multipiyd by a Proves Faction, 
the-ProDUCT is s always Less than Wen. 


And 


4 That, when a Fi Fraftion is auh by 
either a WHOLE or a Mix'D Number, the Paonucr is 
always Less than the MULTIPLIER : And 


3. That, when the 2wo 1 are both "2M 
ame tht Namens is — et than aber of 


E btn yo ee r . * 


PORTION, deduc d _ the ers _ of the Tom Book 


<td nie 


That in every eee A e the 
MoLTiPLIEs, as the MULTIPLICAND is to. che Po- 
ducr; * 


iſt 


7 "3" * r 1 * * 


| ts 


% 


* . 

99 02 N © | 7 | 
4% 4 
} 7 x 952 s 

xcand) 2 dope 8 
> 4 * 
4 a . 
_ "I Sick * _ * 


— : i" 
- 


* 4 : * i . - 3 8 D * _— * 9 . 
. : 4 n . 
I » * 85 by , 0 N — , £ 
\ $ 1 . * w# I . 8 — * 4 
« — * Is. * IM. - 4 7 * __ > v * 4 hs 
= 


4 : L1 3 Drvrsid * 


adly £ x — K he dor - 
I: 55 | 


160 nn * * 


Drv1510x 7 Vor FRACTIONS. 


A FTER the ſame Preparation \ is made ( as often 
HU as Occaſion requires) as is mention'd in MuLTr= 


PLICATION of Frattions,' Drviston may be per- 


form'd by the following 
RUL E. 


Ld 


* 


1 the NUMERATOR of 190 dnss 1170 the 


DEnoMinaror of the DrvrveEnD," and the PRODUCT 
will be the DENOMINATOR of the QUuoTIENT ; then 
multiply the DENOMINATOR of the Divisok into the 
NUMERATOR of the Divip gw, and the PRODUCT will 
be the mano of the Gen. 9 


Which is doing the Game thing, | 


Invert the Drvisos, and then multiply the Drvivend 
and the inverted Drvisos to ether, by the RULE of 


MULTIPLICATION, and the 'RODUCT | will be. the 
TIE) ies aa 8 ei uon 
Tbis RuLE (8 it ods to be) i is aa ak of 7 dar 
of MULTIPLICATION, as ſhall be ſbemu, and the REASON 
of it made 4 tbo rom rb. U E r. Arguments 
following. 2 814414. 


EXAMPLE I te. 
. + Suppoſe the Faction + be to be divided by * 


9 EY * * — 
Here, being no Occaſion for awe Proparation to be 


made, the OPERATION is, by the þ ante CR Per- 
em d; thus, | 


l 15 dels, The Qvorienr. ** 


# 


6 1 FEISS 
. we WI 5 n . 1 
S C — . = . = "Sy, 8 8 * - . = 7 6 0 
* P ͤ TIT 1 8 ? 8 . 
A ä r 


"ni 1 


n 


n 


nee . Ga od 2 - » 
. : 5 | Ny 23 ere ö n 
* * wu 0 7 wi 1 r - 7 * 7 9 re KE. 0 YL 2 1 N 
* 9 F CARIES wg x WR 2 FE) N uy . r AE, GE * "IO 1 
e Ar "02 r S* . 
: 


* Po "7 409 ak ah 5 5) 
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E) * 1 
'% * is - 
7 4 13] : 4 9 1 


| By # 5 e * Dirredi and 22 thus, 45 * 
+ = 15 = == the „ e 


And thus 28 = $ = x4, by Reduition ) is the; 


7 either Way, gain d. 


x44 
And chat i it muſt always be 2 is alkendent; ; Ni, 


Y 


ww 


. a we divide. accordin g to the above given 
RuLs, or #ijvert the Drvisos, and proceed according 
to the RuLe of MULTIPLICATION ; we either Way mul- 
tiply the Sa E Numbers together, and conſequently muſt 
either Way gain the ſame Pxopu ers, which conſtitute: 


the N e $976 d. 


- 
3 


4 1 
# 4 : * 1 EF 7 7% «43-4 
, : wy 2 # C - „ F l 31 * & 


b, 


| Suppoſe the Frattion + 7 be to be divided by 2. 


Here the nn 2, veins an InTEGER,: __ be 
firſt reduc'd to an Imezopes Fraftion, by ſubſcribing 1 


for its DENOMINATOR, chus, f 0 TEN we by, work 


* {th 7 roy #4 
+ 94 + 6 155 the Ke Qin 


- x 4 ney" 1735 he Sennen, 4 LF 4 1 
N 
And thus 4 divided 9 2 quotes T7 , which 3 is = = 4; 
F yo 4 75 4 11 i'r 
Ein fir api er O © 1 
But my when a FRACTION is to be divided by a an 
InTE6Ex, it may ( notwithſtanding. the Rol E above) 
be done by only did the NUxkRA TOR of the Fra- 


erp oy the Ix REA (provided the: Ix TEOER be an 


Atrqvor 


OF ARNIT AME TIC. Chap: XVII. 


ALrtquor Part of the Nongnaror) n. ar ſame 
DEenomINn&ror'; thus r 


wy divided by 2 quotes 5 To as s before becauſe 3 divided 
L,- quotes 2 * or, 2 8 N f . 


Since univerſally the Half of gf png 1 is 2, 22 
they what they will which are number d; Therefore Hair 
of four INTEGtrs, are two INTEGERs ; ; and therefore 
half of four Pars, are two nn ; _ of chr — 
reo Frrrus, Ge. 


But, as often ad ſuch Divijiow 9 be 
made (i. e. when the Id rx EN, or given Drvison, is 
not an ALtquor Part of the NumexaTor, and there- 
fore can't meaſure it without a Remainder) then, inſtead 
of dividing the NumertaToR, we may multiply the 
DexomInatos by the given INES ER, and the Fra- 
ion is divided, as has been mention'd under the Rol x 
of Morrrrüroa ruten for it all comes to one as to 


Value, whether we divide the N UMERATOR, or * 
Ne e 2 8 FO fl + | 


Tims, ſuppoſe as before, . the Frattion 3 i be 8 
divided by the IN TEGER 2, the QuoTIENT 7 wil be 3, 
if the NumerATos 4 be halud, or divided By the 
INTEGER 2: Or, 


If the RP" nb 5 * Abra, or vr multiph'd by 
the INTEGER 2, the Quorrext will be + 7 1 


"Now theſe \Qporients + 2 and 165 . 1 
Vito, becauſe in berh-theve i is the ſame Ratio of. the 
NuMexATOR to the DexomrNnaror; thus, 


1413 


2: 5 


2E ern RR os ER 


i — * os : of F* . 8 2 3 
. . n Sera SER 0 OE 
WWW 
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2: :: 4: 10: And | Wag 
- * #S * ” y 


The Fraffion J, divided by the Ixr SNR 2, quotes 
73, which QuoT1exT is gain'd by multiplying the Deno- 
mINATOR 5, by the InreGtR 2; the Numtz ATOR 3 
not being conveniently to be divided by the Irren 
2; the Number 2. not being an Atrguor Part of the 


Number 3. 


Now, from what has been ſaid, and from tlie Conſi- 
deration, that if the ſawe Drvipeny be divided by dif- 
ferent Drvisonxs, different QuoTieEnTs will be gain d, 
viz. Ox x Bernt will be /o many times Jeſs than the 
OrkkEx, as Ox Diviſor is greater than the Ornex ; 
the GzeaTEr Diviſor always giving the Less Quo- 
tient. Sogn dtd Ee beat oc 7 Bra: Twi art 


From this Conſideration, I fa = and from what has | 
been premis'd, the Rxasox of the Rule muſt be very 
JJ... X“ 


When is to be divided by 2, as,in Example I. what 
does the Rout direct us fir? to do © Why, it directs us 
firft to multiply the Numer ator of the Drvrsox,” into 
the DRENOMINATOR of the Divipetnp. N 
means we firſt divide + by the IN TRGER 2, and gain the 
Quortent T8, as has been before ſhemn.,  _ 
Now, ſince + divided by the IN TRRRA 2, truly quotes 
-+, the ſame Divivexy 4, divided by the pave Drvi- 
SOR 5, 4. e. a third of z, muſt quote 3 times the Qvo- 
TIENT 7%, gain d by the Drvxsox 2; accordingly, the 
RuLx, after we have thus divided by 2, directs us to 
wn/tiply the DNA 3, af the Diven into 
the NuuxxAToR 4, of the PrwipgN D; thus, 18 X 3 
gives 48, which is the true QuoriENr requit d from the 
Diviſion of + by 3: whence the Truth of the Rur is 
+ EN. 


* 
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5 BE X AMP LE, III. 
Suppoſe + L of —L to be divided by + + of ++. 


- Firſt, reduce che Couround: Wee, to Srupts 
ewes 3 thus, Wesch 2d of 
2 of is = 2, 44 #4 2 1 2 275 
Then divide er Lit nod ml wig herd ol 
7 or, 3 nv . ; A A a 5 - wo, 244 
246 x 34 = 46 =; = the Quorrexr. Hates 
BXAMPLE AY, 
Tidy be to be divided by 28 Ss 
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Fe 
1 
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Here reduce the Mix v Numbers to IN 5 
Aions, and 48 + will become = ** . by 


IF £ 
bins Co hea tes 


Prop. V. and then gain N Aborte; thus 
2920 22 13 2 72 the OW | 2 
/ ag AxY 25 292, =13 LY the Hee rd 


N * a 
8 | - 


Thus i in SYMBOLs, 


x | Suppl the Fradtion f A. 
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1 4 
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d i 
5) 
Cy 
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* 
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2 
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2 Pp 
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E. 
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= 5 AT 3 t vd nde be 4 
1 5 0 | „ Tab; nan. rn 25 


. And abt it is manifeſt x which ſabuld” 5 be, And 46 1 
have before, under Example I. particularly noted) that 


the ſame thing, in every Ph is gain'd, whether we 
D 
divide by Fx or 28 


a 


15 the ſame 
— „ie * 30 fy 3 
2 ade 


Alſo, whether we divide by 2, Ty or 5% 25 23 and 
ſo in all others, be the Quantity (thus to be diu 


multiply d] an INTEGER: or a ""—_ ibi vd n] 


4 


8 the \ A's then, it is manifeh, that” the Do: 
Frine of MulTIeLicatIon and Divisiow (in Fx a- 
CTIONS) 0 in ſhort, this, WS ip 79 


The Muliiplication W che TY ine the 


Frattion :- And, 


The Diviſion of the N urKATok, 1 the Fra- 
ctian: Or, 


The ae en of the Desi ter, divides the 
Fratfion: And, 


The Divifion of ab Duns INATOR; phe whe 
Fraction. 


8 * A. 


Whoſo multiplies by 55 vY in 2 multiple by 


1 a : 5 
1 1 , * 2 


2, And divides by. 3: for, 1 1 


He multiplies the Nuu ERA TOR * the propos'd Duan 
tity (which is multiplying} by 2, and multiplies the D- 
NOMINATOR thereof (which is dividing) 4 hath 


41 1 


ided or 


2 
3 
_ 
"I" * 
N 3 
* - * 
— q 1 8 
. 5 $ 
<3 s gi 
7 . 
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And whoſo divides by 2 bo he, in Tones divides by 
2, and multiplies by 3: | 


He multiplies the Dexoutnator of the propos 5d 
| 52 (which is dividing ) by a, and - + the 
MAS ATOY thereof (whic is. multiplying ) by 3. | 
SCHOLIUM. 
* is to be obſer vd, that the 
dividing any propos E Ami ty 


PROPER Faction, is always greater than N DrvibExD: : 
For, 5 f 


Quorzent g b by 


In Drvrezon, a vurr is to the COTE as the 


Dxvrso is to the Drvivend; from the 23d on, of 


the Ich Book of Eachids Pternents. 8 


3 ö 1 * 
I 0 The Olum: P (The 
Na N © Saba 
Bua eh : 8 The n 
I ſhall now propoſe a few. Ducſtions for the Leaner 8 


Exercife i in Multiplication and Diviſion of Vul gar Fra- 
ctions, and then proceed to Treat be Bien and 
See Fractious. 


QUESTIONS. , 


I. he Number en nen, 8 3 To will 
gude J * | | 


1 a © + 
» 
| | ' Ls ns. 14 
TY 4 7 0 ” 1 1 £58 ©} * v 
AY 62 8 ws 
« 4 W. 8 RS 1} > . 
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or GOAT, 215 by a 


* IB. OY ot ad 2 
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wo 2 TY, 3 "= 11 Ny OO ON OS Ps "OP * 1 1 2 n . nas” 6, _ ID e > 28 1 38 1 - 
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r ww * . W a ar Led * iN - l r 2s a3 WR 7 4 * = n 8 5 = 2 LIE. 
. 4 
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II. bu Number is 64 the third. puri of 21 
wen 8 N. acct or onion f 0. co al 


= In 4m F Rady Leach 52 Ne. how e 
5-H Ty 


| Anſwer, [26954 


n av. 2 1 — — vy 90 K + will ga. 
4 FE 


8 f . FI. - * 
q F 4 9 7 . . L 
Avſwey. 8 3s. L ; ** a * K * . f » * - * . A a j 4 8 * , 


nn To 92 10 £15 ae. 


v. What Nuntber' buen, of 11193: þ. 213 
| SY \ V19'7 341 12 tit u "Yagi 


* 2 
$ = ; 17 * . A* 110 8 „* IT 
4 £2 i - * — 4 5 0 $* 1 ** 4 #7 * 
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Yard ds) ® 


HF VING Was lv the Leiter feet ExpLi- 
NATIONs of the NATtuxsz of Fraftions in general ; 
and having alſo exp/ain'd the various ReDucrions and 
the Arithmetical OPER ATIONs to be asd in Common 
br VoLcar Frattions. 


I come now to ſay akin as well of Sexace- 
SIMAL Frattions, which were moſt in uſe with the 
ANCIENTS, as of Dzcixar Hactions, which are moſt 


uF'd: by the Moptans. 


22 N ** 1 
Mm 2 Firſt, 


| W's by ei 4 :# 


VI. aaa Ned, iow: many! Rods carb Fry 


4 
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Firſt, then, 1 ſhall creat of DxciualHactions. 


In the Decrmar Parts of the Mopts ns, every IN E- 
rx is ſuppos'd to be divided into 10 (Decimal) Parts; 
and every, Tür into 10 Centefimal, or . Hundredth 
Parts; every CenTeSIMAL into 10 Millefimal, or 
T bouſandth Parts, and fo on; by deſcending in a conti- 
nual Subdecuple Rar ro below the Place of Untzy As 
we aſcend above the Place of Unity in a continual 
88 RATTO to TENs,: HyNDBEDs,//TH0USANDS, 

. | | | 18 
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M bich RArro, indeed, of dividing an INT REGER, is 
much more commodious than the SexAcEnary one of 
the Ancients 3 becauſe DRC INMAL Nyactions are u- 
nag d in the very ſame Manner as Wnol x Numbers are; 
and ſuffer no Difficulty in CaLeviaTtion,; and, indeed, 
for that very Reaſon, viz. becauſe they encreaſe and 
detreaſe orderly and continually, in the very /awme/Rario 
as Wnolk Numbers do: n 


* — 


The Manner of which continu'd Deciinal Encreaſe and 
Decreaſe (from whence Factions of this Sort, take their 
Name) muſt, by Inspection, appear plain from the fol- 
lowing | N 
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F # \ x ' * 2 Do , 8 \ 4 of 
by A * is %.. * * * L Fg * \ '1L £ + at | ” * 4 1 . 
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TABLE of NOTATION. 
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% $f — , 
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s I. 4 


3 | _* Decimal Parts... 


3 4'5 6, Sc. ad Infinitum. . 
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01 10 e 5 
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- oor 40 
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100001 10 
ur 
1I0000001 40 ανννẽõ)j 


n ur Jo h, Ya 


13000001 10 
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— ——— — HO 
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1110 ur 30 S ö 
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Upon due Conſideration,. the Learner may, from this 
TaBLE, eaſily underſtand how to write down and expreſs 
truly any decimal Pax rs: For, Te 


Since each of the Figures above mention'd, in what 
Place foever ( whether among the InTEcess, or the 
decimal Pax Ts) fignifies juſt ten times as much as the 
ſame Figure would do, in the Place next below it wo 
L | | the 


an Mlieſimal, or Thauſandtb Paxrs of an Luit; 
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e ed, Hand; and but a tenth Part of what it would 


Jignify in the Place next above it towards the 9 Hand: 
It plainly follows, that, 


As the Firf, Second, Third, &c. Places - FIVE wy 
of Urte, fignify Tens, Hundreds, Thouſands, &c. 


So the Firſ, Second, Third, &c. Places, Brow that 
of UntTts, will ſignify E enths, Hundredths, Thouſandths, 
&c. 16th Parts, tooth Parts, roth * Ce. of 1 


* [NIT. Hence, 


The Reason why theſe DenomiNators of Dcr AI. 


Parts are very ſeldom, or never, SET Down, is, becauſe 
the peculiar VALue or DNG NATION of each Part 


or PLACE, is known By ITs DISTANCE FROM rr! . 
Burt, 


Dcr Parts written in * ſame Line with 
the InTEGERs, and uh diftinguiſh'd from them by 4 


Comma, as in the foregoing TABLE (though ſotiictimes 


by a Porr, thus, 0.5; and ſometimes thus, of's; )! 
be the Number of them what it will, take their DRNOM ILA 
NATION from the Pracs of their Laft 9 this! 


tight Hand; 
0,5 ( nb. 
Thus J, & are 30 Hundredths. 
C, 0 _ ( $60 Thonſandths.. 

And, | . 
r 
. 20, % & are 4 5 Hundredths... | 

0,005) C5 T hou bouſandtbs. | 


And thus the Number. 2 14.567, ſignifies Two ined. 
thirty- four UniTs, together with Five hundred fixty: 


g 3 


=_— 
2 


Vw ́— p Ee CC RCCRRRCRr[]ſAcX 


LasT are * the Decimal Panne being in the Place 
of Trovsinviis: 


For 500 TrovsAnDTHs, are = 5 TewnTHs ; and 5 
THOUSANDTHs = == 6 HunDREDTRs ; ; therefore, 


The Detimal Parts * 567) may as well be colle- 
ctively call'd 567 TxovsAxDtHs (Thonuſandths being 
the DRNOMINA TOR of the LAST Figure) as diſtinctly 


call'd 5 Tenths, 6 Hundredths, and 1 T. nn. 5 TN 


ſame in Others. 


Here it may be noted, that Opber plac d n 0 or 
on the. right Hand of Decimal Parts, do neither encreaſe 
nor decreaſe their VALue : So that 9,5 and o, 30 and 
0,509 and o, 5000 are n all of one and the ſame 


Varus; for, 


5: 10 :: 30: 100% 2 $60-4 i000: 5 Joo: 
10000. __ 


prefix d 3 that is plac 4 on the left 
Hand —＋ ＋ the 4 


Decimal Parts, do remove them 
from Unity (according to which. Diſtance we are to 
Verve: of _ __— and conſequently decreaſe their 

Ar ug: YU 


are ten times /e/s than 0,005, which are ten 
— than 0,05, which are ten times Jeſs than QF: 


And now, I think, I have ſuffeiently explain 1 the 


Nar unk of ne and the A of their NorA- 


_ TION. 


The leaſt Difficulty, . *. in the Arithmetical 


Oeex ations to be gd in this Kind of Frattions, can't, 
occur to the SO n 1 is once Auen 5 


1 


| whas hes W 


" . * 0 
- 


27 
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As the DxNoMfNA TOR of the VuLcas Frattion, 


rr 


Of AAHANETIc. Chap: XVII. 


* | : ©. Farin 3 * 12 1 
But before I meddle with thoſe - Operations, I hall 
ſhew how 


To Reduce a Vurcar Fraftion to a 
_. DEcImar. bat 


9 tis, 


\ 


To its NUMERATOR ; | ; 
| | 1 JJ e $972 


So is the DRNoMINATroR of the Dectmar Haction, 


To its NUMERATOR : 9 


— 
- 


And ſince the DenominaTor of a DEcimar Fra- 
{tion is always 10, 100, 1000, Ec. i. e. 1 with one or 
more Cxpukxs; we conſequently gain (to reduce a VuL- 
car Fraction to DR Parts) the following 


| 3 
; - 
+ 9 . * 
1 
0 = 
9 - = 
. B's as » * 
. S 
4 
4 


ah” E C © by n n e * * 
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- S 1 . 1 2 - 3 BIA . 5 N 
1 * n Ay 20 by — * > 5 at - f 
PONIES n N - 
F , . n N 


To the NuuERATOR add as manty"Cypurns-as are 
needful ( after the ſeparating Point or Comma, which may 
denote the Degrees deſcending below UniTty) and then 
divide it by the DenomiNaToOR ; the Quotient (if. 
Nougbt remains) will be BPRCIMAIL Parts, equivalent to 
the ordinary Frattion given : For, | nn 


©. By theſe Means, Divis low, which the Notation of 


4 is exactly = to o,8 ; and + exactly = „35; a6 
will be manifeſt by their Diviſion following: 
el? 5 5) 


is s 


- - = 


. 9 5 — — 

1 5 * 7 * 3 N * - 2 3 1 = 

. 4 EX * 7 * 92 x 5 S ds he oF 2 — * — 2 4 4 
2 13 Ch, e . q e 2 E 1 
n * * e 88 n N 5 nn r is WETTED Dy Oo Ng 3 8 n 1 1 r r 5 3 
ere ** 5 Ye 2 - N 8 Ps EP? YT 5 f * 36-4." 68 1 2 9 . 8 + x, 1 * « . 

> 42 . bn den he 1 n * + * ee _ IS" a 1 * » 

C We on l N 
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60 991 


But if (which often happens) farb a Fratffipn occurs 


which either can't at all, or can't accurately be expreſs, 
without a more tedious Operation in Deczmal Parts, we 
may carry on the Worx as far as we think 77, or, 
until what remains is ſo ſmall as to be fafely neglected; 
thus, + is nearly = 0,3333, Sc.; J is nearly = 0,6666, 
Sc.; + is nearly = 0,16666, Sc.; C nearly = 0,8333, 
Sc.; 12 nearly = 0,909090, Gc.; 5+ nearly = 


, 454545, Sc.; + nearly = 0,428571428, G.; as by 


the following Oytx atIoNs, according to the foregoing 


E. 
Rur. ; 


3392, ooo , 6666 + 
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41)10,000060(0,9090900% 11)3,0000600(0,454545Þ. 


100 nk 60 


100 30 
10 * 60 


| 1 7)3,000000000(0,428571428 chi zul 


„ee ( 8 2 ; 1 
1 ys * k 4 « * P 4 * 2 . + ©. * 
{ 2 4 1135.) Ann > T9743! x 
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A l # 4 
60 0 1 17 1 % 
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CF EY 


DO wet J0; 4 ) © 50.8 6 3 | 284 der J0C 50.1(t 

(In all which Caſes, and Others like them, we may 
obſerve ſooner or later, a RETurN of the ſame Nun-- 
BERS, Which may be continu'd as far as we pleaſe). 


And Tz is exactly __ 0,09375 ; and 24 exactly = 


9, 359375. 13 


(In which, and Others like them, the propos d Fa- 
&jons are exattly: Repuc'p, tho late, into Dxci uA 
Parts: As will be manifeſt by dividing their Nuux- 

'KATORS 3 and 23 (firſt adding to them a ſufficient 
Number of Cyputzs) by the DRNOMINATORS 32 
and 64. ny” | — 


n Tt 320 
x 
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$2)3,00000(0,09375 63, ooo, 35935 
288 ; 2 1 
110 N N +} i. #(T waa 
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{©} ket 1127 1 
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in Caſes of that Kind, where the Decimal Paris run 
out too tediouſly, if not infinitely, tis ſufficient to take 
what is very near the Truth, for the Truth itſelf, i. e. 
We may, having carried on the Operation to a conve- 
nient Length, negle& the Remainder : As thus, for 4, 
2 17, 72, Vc. may be taken o, 33333 0,8333 ; ©,90909 3 
. 0,09937,; Or alfo, 0,333 ; 0,833 ;. 0,909 ; o, 94: 

may be , 33: Or, 9,83; 0,91; 0,09: According as 


there is greater or leſſer Accuracy redur d. 
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AppirtroN' of. Decixar Fractions. 


HET HER pure DEcIMAL Balkone, or In+ 
TEGERs with DRCIMAIL Fractions, are propos'd 
to be added together, great Care muſt be take: 

to place them in Rows or Columns, ſo orderly one under 
another, that the Figures may ſtand reſpectively in their 
proper or bomqgeneous PLACEs, Viz. >» 


WA 


881 


Of the Wolz Numbers, the Units muſt make one 


Column, the TExNs another, the Hunpgeps another, 
and ſo on; 80, 


of the Decimal Paxrs, the 'TexnTHYs muſt make 


one Row, the HunDrEDTHs another, the TrousanDTHs 
another ; and ſo on, according to their reſpective 
NoTATION. - 


The Zgares being thus. RO Pac d, may 5 * 
e by S 19 in Act TON 10 1 2 210 #2. 


* 8 > 1 « » * 
— 7 E ) 1 L E. - * * fv : ” 


1 at * Fixsr Corui iN on 190 yew be Rk al 
Add Juſt as if they were all 
MINATION; and ft eel af Gen BATE,. or Sun, Cut 
off, for DECIMAL all the LGURES. bat are to 
the Ricur HAN of hy NITS Place. © = 


The RartionaLE of this Pzocess, is the ſame with 


Tnar in Wrore Numbers. 


Take the following Examples : 
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er the Dorimats. 0,657 03483: 0,343 0,075 3 2,009, 
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= 2 of) 
© Plate them t bus, o, 6 
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AMPLE II. 


IRAK N X 2 


Let o, 185 
+6 be bd eoghther 


AS 
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©929,90 N 10 
008 = 

CSO 

1 807,048 

oo. e 


dove 


„3489; 0318755 0,1642 ; 0,0139, be 


(800,540 : ede 20.88 22 ENT 
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0,1855 | 1 | 
0,34.39 2.0.38 aL 
0,1875 Q2r.o 
0,1642 02c0,e40 

0,0139 org 

WE 
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tt 2 
Note, When the Decimals R's {tobe added, con- 
fiſt not all of the /ame Number of Places, you may, if 
you pleaſe, fill up the vacant Places with Cyphers ; for 
their VAT Urs will not be thereby alter d, as has been 


before ſhewn. 
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Chap. XVID Of AzrTumer re, 


ANN 
SUBTRACTION e Dzcma Fraffions: 


21K. 4 * 714 21 of 


HEN N or IN TRGERKSGU "with Peta 
MALS,, are propos d to be /ubtratfed from one 
another, the ſame particular Care muſt be taken 

to ſubſcribe the Figures of the SunxxRAHEN D, in their 

bamogeneous Places, according to the DixecTIONs given 
abous in Abptriox of Decimals, and then they may be 


ſubtracted by this. 


E991 RULE. > 


4 
—- 


Begin at the Ricur, Hand, and ſubtraf? as F they 
were all WroLes Numbers ; and from the ReMAiNDEs. 
or D:#FERENGE, cut. off, for DECIMAL Pax Te, ALL. 


the ee that are to the. Rronr Hand of the Place 


1 UNITS... 


Ap 


The aas of this Rl x, is alſo the ſame with: 
Tuar of SUBTRACTION of INTEGERs.. 


4 M F L * 
Suppoſe the — Mags Nan o, 85 52, be to 4% ub 


tracted: from the PRCTNMAL F Frattion % 96, dP 


OO,CT L 
x 5 | 05972 — —. 
8 S2 > of 


ik 


O,120- 
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: AsITHMET re Chlap[XVIL 


ꝛᷣ xk AER u. 


r. * Decimal Pay 0.595 * to bs taken 
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EXAMPLE III. 
eren 24270 be to be taten away from rom n 848,725 
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Du, 5 4 Ot this OT 

i wal en 242,9 n * 
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rl 7 * 3M 698,825 7 x 53 © EXE 3 18 605,825 The 
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Chap. XVII. Of Axfrunzrie. 


EXAMPLE V. 
Suppoſe 184,00085 be to be ſubtracted from 186,125. 


| 'T bus,  ABQI28-: Or thus, 786, 12500 
184, ooo8 5 184, 0085 

602, 12415 | 602, 1241 5 The 

Remainder. 


EXAMPLE VI. 
Suppoſe 32,0625 be to be ſubtracted from 33,0625. 


% 


33,0625 
32,0025 


In ſome of the foregoing Examples, you ſee the 


' vacant Places in the Decimal PaxTs may be filF'd up, 


if you pleaſe, as is noted in Abprrrox. 


And now, having plainly ſhewn how Decrmars are 
to be managd in Appition and SuBTRrACTION, I 
ſhall — 


Oo MVurrr⸗ 


to ſhew how they are to be multipiy d and 
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MouLTipLicatiIoN of DEC MAL Fractions. 


HET HER the Factors, or two Numbers 
propos d to be MuLTieLy'Þ into one another, 
are Bork pure DRcIMALSs, or Born Mix'D 
Numbers; or ONx of ibem an IxTEGER, and the OrRHER, 
either a pure DectMar, or a Mix'p Number, the Mur- 
TIPLICATION * be performd (without the Care of 
placing them in ſuch Order as is requir d in ApprtTion 


and SUBTRACTION) by only obſerying the following 
general | : 


RULE. 


Place and multiply the Fa croxs, as if they were Als 
Wurors Numbers, then cut off from the Propucr, /0 
many FreuRts for DRcIMAL ParTs, as there are 
PLAcks of DEcIMAL PARTS in Bork the Factors 
together: But if (after MuLTieLication is finiſh'd) 
it happens that there ane not ſo many Figures, in the 
PxoDucT 4s the RuLE requires to he cus W fern Drei- 
MAL PAxTs, ſuch DEERE muſt be ſupply, d by prefixing. 
CrenExs fo the Lexr Hand of the Poor. 


pod Wat WS RAR: ee eng Und 
Let 8,5 be to be multipiy d by 6. e 


8,5 
6 


15,0 The Product. 


E Xs 


Chap. XVII. Of AAfTAHU RETN. 


_EXAMPLE 1. 
Suppoſe 8,5 be to be multiply d by 6, 5. 


| * 
6,5 
42 5 

710 


——— 


$5,25 The Product. 


EXAMPLE III. 


205 


505 


— 


350025 The Produci. 11 


The Txvrn of the foregoing Rur x may appear 
plain, by conſidering. whether the Pxopucrs obtain d 
by Ir in the preceding familiar Examples, are the TR u 
Products or not; thus, 5 


Firſt, In Example I. Let us conſider what tis we do 
when we multiply 8, 5 by 6: Why, we firſt multiply the 
5 Fembs by 6, which manifeſtly produces 30 Tenths, 
which ave = 3 IxTROERS ; and then we multiply the 8 


*. 


Integers by 6, which produces 48 Integers more; now 
48 + 3 are = $51, which 51 (not 510) is the true 
 PRoDucT requir d; therefore the o is cut off for a Decr- 
MAL, according to the Dix Rc rIoNs of the Rur x, there 
being but one DRCINũAL Place in both Factors tage- 


Oo 2 In 


ther. Again, 
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_ which Proves the RuLE to be Txve. 


and then let the propos d Factors be reduc'd and mul- 


Factions): If & be multiply'd by , we ſhall find the 


Of AxiTumztric. Chap. XVII. 


In Example II. The MuLTieticand 8,5 multiply d, 
in the firſt Place, by „5, produces 4,25, viz. the Half 
of 8,50, which is = 8,5 ; for to multiply any Quantity 
by ,5 (=) is but to halve it, or divide it by 2; 
and then the ſame MuLTipLicand 8,5, multiplyd by 
6, produces 51, as has been juſt now ſhewn ; the Sum 
of theſe 2 Prxopucrs, therefore, viz. (4,25 + 51 =) 
55,25, is the true PRopucT requir d. 


But, by the Route, the Same Product is obtain d, 


Or otherwiſe, 


Let the DexominaTors of the given Decimats be 
actually ſet down under their reſpettive Numer AaToORs, 


tiply'd together, as VuLcar Frattions are; thus, 


In the ſame Example) If 8 , be multiply d by 6 18, 
i. e. ¶ Theſe Mix'D Numbers being reduc d to IM ROPER 
PropucT to be £535, which Improves Frattion is (by 
RepucTiIoN) = 55 555, or 55, 25, as before: And 
again, 555 multiply d by 8, produce 55355 = 0025, 
as in Example III. TSITERT BR S023 0 © 4 


Whence the Neceſſity of prefixing always juſt /o many 
Cyyntxs to the Pronver (in order to determine its 
true VALUE) as will ſupply ſuch Deficiency (when any 
happen) as is above mentioned, is plainly ſeen: From 
all which, I conclude, that the Txuta of the RuLE is 
ſafficiently evine'd. © Po ESA 


ARITHMETIC. 2 


ap. XVII. 


* ” 7 , \ * . 7 20 * * K 


Multiply 128,543 by * bu: , 


128,543 | 
24,98 


5 8 1 5828344 

. 6556887 
5 2914172 ; | 

. ee | 


f 4 18199, 0414 The Product. 


* 
LY 


2 " ” * FY 
"a" 7 - 


x Multiply 3546 by 0725-94 | 
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| 6 | g Nr - 
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q F * i 

| n 
L J : 1 p 3 Ws «4 
I 5 hd © "+ > 


* 1 © ; ; | 1 
*" n 2 TY 2 5 | 4 4 
 # . of 2 
W * LLEES —— e 4 * : , $ 
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5 7 5 a 1 
P \ * , 7 * 1 WV x. 2 
* . 4 _ - 1 * 1 L 24 t - 4 „ 4 
= * 4 
5 0 y 6.4 4 
4 = 0 = * © 
Nr LEE 4 Ri #33 $i? 9? % 8 
3 * i + $3%..3 * 1 411 b 1 111 
* = 2 * Y 
. - - + Wh 5 
24 L '# : i | : ' 
i 7 * $ F Y : 5 2 - 4 * 6 * 1 Ss = 1 wa by \ 1 1 7 
. . * k 9 
6 % k i 0 * 7 , As 1 * 
v 7 - : > #4 4 x * . : 
* o by 19 * 2 a : * 
» = * - 
* * N : 
F 1 : 
* 1 — * 
Fe * 
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EXAMPLE vr 
Multiply ,o852 by 20234. 


,00199368 The Product. 


EXAMPLE VI. 
Multiply 3, 14159 by 243456. - 


3,14159 
. 


1884954 
157 %% 
1256636 


942477 
628318 


7,3689 13 504. The Product. 


"a 
— 


But now this operoſe Method of Multiplication may 


be abridg'd, and much Labour favd ; Whene'er we 
need not ſo much Exattneſs as ſo many Places of Deci- 
mal Parts, which are commonly acquir'd in the Product, 
afford ; or, whene'er the laſt Figure in the Myttipticand 
ar Multiplier (whether Integers or Decimals) 3 
tain 
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tain (as oft it is) that is not exact, but ſomewhat tos 
at, or too little, and conſequently the Product, as far 
as this doth influence it, muſt be uncertuin; and, there- 
fore, in ſuch Caſes, I ſay, where it is not neceſſary to 
have the Produd# entire, the latter Part of the Fork 
may be omitted 'as uſeleſs, and the Operation fo far 
abridg d, as to feeure or preſerve only ſo many Ngures 
of the Product, as are to be of Uſe. wa, 


The Method of managing this Abridgment, or Contra- 
ction of Multiplication em by Mr. Ougbtred in his 
Clavis) is to this Effect. W 


Set the Place of Unity of the leſſer Factor, under 
that Plate of the greater which you would have ſecur d, 
or kept in the Product, and which ſtands immediately 


before the Places of Figures which are to be cut off, or 


left out, either in the Integers, or in the Parts; and 
then /et the reſt of the Figares of the leſſer Factor un- 


der the greater in the Inverſe Order ; and then let each 


Figure of the Multiplier begin to multiply Tnar of the 

ultiplicand, which is juſt over it; but /o as to have 
Regard to what would — thither from the 
following Places; and the Sum of theſe ſimple PRxgoucrs 
(all in the ſame Fi ER * much of the 
Product as was deſign d to be ſecur d. 


Leſt this Direction ſhould not appear plain and intel- 
ligible enough to the Learner, I ſhall i/Iuftrate the ſame 
by the following Variety of Examples. 


1 


E X 
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EXAMPLE I. 


Fans I would multiply 58.2545 5 bo 21,234, and 
would have in the Product ( as ſufficient ) but T'wo 
Decimal Places, altho, if theſe Factors were multiply d 

together at large, there would be Ereur Decimal Places 
in the Product, by the general RuLE. T 


Now, if they are pJ/ac'd, and the Operation wrought 
as above directed, they Il ſtand thus, 


38,25435 
432,12 


: The Operation at large. + 


38, 25435 
21,2 34 5 


231301740 
114176305 
11650870 
35825435 
116508070 


——— 


1236, 97386790 


Chap. XVII F AxfTMUEA IC. 


EXAMPLE II. 


Suppoſe I would multiply 23 4or2 by 3 a 
would have the Product InTecers, without any Decimal 
PARTS. een 


Here, according to the Directions above, the Unit's... 
Place of the leſſer Factor muſt be ſet under the Unit's 
Place of the greater, becauſe all the Decimal Parts arc 
to be left out of the Product; thus, 


* 


234,012 
ys 80,63 : 
| | 5020 5 8 


1404 
1 


— — 
1 . 1 ka, — 
*. 


— a 
| | 3 | | | 
7 = 


The Common Way. vant 


234,012 
36, 08 


140440020 


wy 
702036 


a. I” 


. 8443315296 
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** 4, EE 


Suppaſe I would multiply the Decimal Pants o,. 23436 
by the fame Decimal Parts 0,23456, and would have a 
Product of S1x Decimal Places. | 
The Egures Prac'p, and the OrxxA TON farm d, 
according to the DIRRCTrONs above, will be Gus, n 


* 


— — — — 


«a 


20550183936 


— 


65432, 0 T8 


„ * * N 
- _ IJ, LY a 4 
. Lo * * 4 + — . 
: m 5 : ” 
4 ; x FP . 2 x ] — 4 
-” * - N — 
FR C 


fad 3955 The Propver requir'd. 


When it happens (as it does in this Exampſe) that 
the Number of Figures produc d by this contractod Me- 
thod of Mur TI TIN, are not /o man ag are aſſigu 
for Decimal PLacks in the Pxopvcrt, the . 5 muſt 
be ſupply d by prefixing CxnERsõ in lite Manner, as was 
obſerv'd under the general Rurx. | 


And here, I think, it may not be improper to ſhew 

that this Cantraction of Mul TI SLIcATITON may be ſome- 
times uſeful or advantageous in WRol E Numbers; as 
1 the following AsTRONOMICAL CALCULATION, and 
the like. 1h J 


7 
— 


Let the Sun's DecLination be requir'd when it is 
in Taurus 2 34, its greateſt DEcLINATION being 


vir vir be find by the Rae of Proportion; l. 
4 the Rain. et i as 
To the Sine of the Sun's GAEATEGH Declination ; © | 
Sy is the Site of its Longitude, SAT 


To the Sine of its PxeszNT Declination, i. e. 
” | Pp2 | Io00005 
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Here, in bh Op ERAT TON at large, becauſe the Fries : 
laſt Figures of the Pxopuct. are to be cut off, for the 
Five Cypitss'of the Divisos, the remaining Figures, 
viz. the'Frve firft, being the QuortrexT, a Fas a been 
for this Usr, e be I by Un the Wers 3 
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"The 8 of this abril Method. of Mur TIPLI- | 
CATION, muſt appear very plain by only comparing it 


with the Operation AT LARGE, and from MEAT Ts. 


"Tis pla that A what Diſtance or Niainber of Piaers 
ſoewer from the Luit's Prack of the MvutTtinaiGans 
you place the Unit's PrAcE of the Mut TiPLiER, Juſt 5 
many Pr acts insthe Popper will be ent off in the 
InTEcexs, or ſecur d E Decimal PARTE 5 As for 
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8 e A $7 wy PB I ay — ir 
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under the 5th Pract in the Intecrrs from Unity, 
ro * to nee it 5 1 the 1 in that yur 3 
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1 you work Kare 5 ED in the Digg vou 
ſet the Unit's PI Ack of the MouL.TieLIts, under the 
5th PLACE of PARTS a the dae een ang 50 


che likbe 
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Now, by a ihe reſt of the Figuits of 10 Mor- 

TIPLIER in tHe Sf Order, and multiplying as above 
directed, tis plain that you multiply by — Lasr 
Figure firf, and the Lasr, sAvx oNE, next, and fo 
on; by which means you all along drop. thoſe Tn" 

which ſtand in thoſe Places you deſign to cut off, - 5 


- „ 4% 
7 * F 
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D. [VISION of Bs CIMAL Frattions. A 
8 nn fo is . of Dar- 
.MALs: to be perform d, exactly as the Operation 


| duc d from that of ML TIPLICATION : 2, For, - 


is when the Divipexnd and Div1sos. are both” 
WroLeg NunBExs::. But then let the true VAL uk of the 


Cans ENT by ern NF the en gn Parra 
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bo the ON is. PE er 4, berg muß 1 1 
juſt as many Puaces,of Decimal Parts in the/Divisor - 
aud Atl Tegan, at bn e. Divipeny. 
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The 88 TY "OE is manifeſt; it being plainly. des 
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Since che Decimal Praces in the Pxopucr, ariſing 
from the Multiplication of any two given Factors, 
muſt be always = the Number of Places of Decimal 
Paxrs in both the Factors together; and ſince the 
Mu/tiplication of the Divisos and QuorTrenT always 
323 the DrvipEND, the Rur above manifeſtly 
e 4 | ne | 


Nov, the particular CAs Exs that may happen in 
Drviston of Decitmars, are four, viz. 


2 94 


% 


I. It may happen that the Pr. acts of Decimal Parts 
in the DivivexD, do, in Number, exceed 'Trost in the 
Drvrsox: In which Cask, by the general Rutz, the 
Exceſs muſt be cut off for Decimal Paxrts in the Quo- 


TIENT. 


IT. It may happen that the Number of Praces of 
Decimal Pax rs in the Dividend, is = the Number 
of Tnosk in the Drvrsox: In which Cass, the Quo- 
TIENT, by the general RuLE, will be always IN E- 
GERS, | 1 


III. It may happen that the Number of Praces of 
Dzcrimars in the Drvineww, is Jeſs than the Number 
of Trost in the Drvisor © In which Cask, Cryntrs. 
muſt be added to the Right Hand of the Drviveny, 
"till the Nun BER of Decimal Pracxs in it, is either 
equal to, or greater than Tnar in the Drvrsox, and 
then (the Diviszon being perform d) the QuorittEnT 
muſt, accordingly, be either all IxTEGERKS Cas in 
CasE II.) or muſt contain a determinate Number of 
Decimal Pax rs, as in Cas J. 1 10 


IV. It may happen, when the Drvisrox is perform d, 

that the Quorixxr does not conſiſt of ſo many Fruxxs 
as the general Rurx requires to be affigned, or cut off 
for Decimal Paxrs therein: And in ſuch Cas, the 
S1 | Diefect 
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Defect muſt be ſuppiy d with Cypurxs prefix'd, or placd 


to the Left Hand of the Figures in the * | 
which then will be the trat PRoD Vor requir'd. 


All which particular Casks and Dixkc ION ſhall be 
illuſtrated, in Order, by the following Exanples. | 


EXAMPLE I. 
Let 699.678 be divided by 56; Thus, 


56.7)699.618(12:34 the Quotient. 
1326 | 
17927 
2268 


O 


In this Example, there being bree Praces of De- 
cimal PAR rs in the Divipend, and but one in the 
Drvrsox, the Exceſs, viz. two Ficvrxts, muſt be 

therefore, by the general RuLE, cut off for Decimal 
PaxTs in the QuoriExxr: And thus the true QuortienT 
is, not 1234; not 124; Hat 1,34; but 12,34 ; and 
the like in others. f | e 


„ ll 
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— * FE CER oo 4 2 * K * * 1 
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CASE L 
EXAMPLE u. 


- Suppoſe 699.618 be to be divided by 567. 


$67)699,678(1,234 2 trus Quotient. 
1326 | 


1927 
2268 


— ——— —— — 


O 
CASE l. 
EXAMPLE III. 
Suppoſe ,699678 be to be divided by, 567. 
een The true Quotient 


1326 


1927 
2268 


Fr 
CAS E II. 
EXAMPLE IV. 
Suppoſe 672,75 be to be divided by 2,45. 
3.45062, 5(19 5 The true Quotient. 


3277 
1725 
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CASE I. 


EB X 4 M P L E v. i 


Suppoſe 0,98 5 5 be to be drvided by 0,01 ; 2 


0,01 3 So, 98 5 707 3 The true | Quotient. £ 
405 


—ñ — — 


0 2 


4 ne, 


In theſe 2 laſt Examples,” the Praces of Decimal 
PaxTs in the DivipenDs, are reſpectively equal in 
Number to Tnost in the Dxvisors'z therefore the Quo- 
TIENTS are WHOLE N IG according to the . 


— 
ral RULE >. Id d a 
8 > — $ 4 * 5 * 5 p * . * | f 1 a * Ie . 
— - - . « * 4 * 4 * r 3 vw” — : 2 5 ? 
- : » * g N 
1 8 W . 
1 8 1 * ** 
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EXAMPLE VI. 
8 128,2 be to be divided by 551L 28. 
n Ns 28,200(25 The true eo as 10 Cas II. 
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BY 8 of ARITH MET 16. Gap XVII. 
AS E UI. 


E = AMPL E vn 
. 1 4 . ** . XA. q 
Suppoſe Ads . to be divided by o, 125. 
1 N 2 Den N gc 01 SJ. 72 de O Sb 
051 2 9976000(1808 T TREK true e per Care 1 I. 
110% © 9) 3 $0005 7 
1000 204 
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AE III. 
- ) el ** nl. 


1 
10 x 


Suppoſe 89.8 bst be dw by hag; ©). 0 


6 ;25)8g,B0000(14:368 The Prue Quotient por Cagr I. 
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In the Sredhing 6th, NY and 8th Examples, the 
Learner may obſerve, that Cyeness are aimex'd to the 
given DrviDenDs, as CasE III. directs, in order to 1 
tain the true Quorrexrs. 
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And here it 


lo ob .th h th 

Example, the N 1 n SET 1 ; zus, in the 
: the 

UOTIENT ; - Whereas RS 85 1 4 A bre 


ſhould be 4 Debnak 
e given Drv1DEnD, ut one 


Decimal Piacts in t 
in the Divrsok ; "ther 22 RT: as the 


4th Cask directs, that the 1 * may ſupply, and 
| the . 8 der obtain d. . 8 


The like may be obſery'd of Bux. 


— it may be obſerv d, that in 4} the fore- 
going Examples the QuorrenTs are eat; but when 
24 2 it 
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it otherwiſe happens (as it very often does) viz. That 
when the DIvIs io is perform'd there be a RxMAIN- 


* 


DER; the QuoTIENT then is Nor et 


Now, if ſuch QuotrenT, be at any time thought not 
ufficient, you may, by adding always a Cypnex to the 
remaining Number, continue the Division in Decimal 
Pakrs as far as you pleaſe, till at length, either an 
exact Quotient (by having no Remainder) be ob- 
tain'd, or at leaſt, an Approximation to what Degree of 
Accuracy you think fit: And this is generally the Caſe 
when VuLcar Frattions are to be reduc'd to DEciMaLs, 
which has been before ſhewn : For, - 


(The NumtrAaTtor of a Faction being of the 
Nartuxt of a DrivivenD; and the DzenomtnaTor, of 
a Drvisox ) you are to add to the NumexArTos, or 
Drvip Exp, what Number of 'Cyentxs you pleaſe, and 
then divide by the DRNoINA Ton, to obtain a Quo- 
TIENT in Decimal 'ParrTs,' exactly eguivalen to the 
Vulcar Haction given, or ſo near it as you ſhall think 
neceſſary 0, approatÞ. ...: 0552 0000ol T7700 000 0 


Sce the ſeveral Examples under-the Rorr for reduce- 
ing of VuLcax Fractious to DRI MAIS. | 
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"EXAMPLE XII. 
Suppoſe 2,345 be to be divided by 55,3. 
535.302, 3 45004240506 + The Quotient nearly. 


1330 
8 

„nn 
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cp, +; bands 
In this laſt Example there being a Remainder, the 

QuorttenT may, according to the DIxxcTIOs above, 
be carried on as far as you pleaſe. | FEI 


81 
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be 
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Note, In D1visron it is univerſally true that ꝛubhatſo- 
ever be the Value or Quality of that PI Acx, or Freuxx 
of the DIVI DEN D, under which the UniT's Place of 
the Drv1sos, at asking the firf Queſtion, falls; the 
ſame Value or Quality the firſt Fe unx of the QuvOor IE 
will always be . «OT ee 26 


# 4. «6 Io 3 3 b 80 
$6.7)699.678(12.3 
PTE: e rn een 
1 : 7 
2 : £ 7 7,8 D . ö PR. 3. * 


—— 
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In asking the ueſt ion, viz. How many times 56, 
are there ih 9295 — in the Urs Place off the 
Drvrson, falls under the 9, which is in the Place of 
Teng in the DrvivenDd ; therefore (1) the Fixsr Figure 
of the QuorrenT, muſt ſtand in the Place of Tzxs; 
wherefore' the NexT Figure (a) will, of courſe, ſtand. 

T. Fo 3 in | 


" * 


302. 


be prefix d to it; and thus o, od, Oc. is the trus 


152606087 40 3" for in bia, all 
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in the UnrT's Place; and conſequently All the follows 
ing Prlova ks muſt be Decimal Parts. Again, 


& 4 ”Y 
. * 7 15 5 - % wp; * uc of 
ee 1 


In the Jaſft Example . $30 21345 (423 Ge. 


; | * ee Deer ; \, : - : 
PURE BORING EIA OTE OUS POE ICONS 


In asking the fr Dveftion, the 5 which is in the 
Unit's Place of the Drivisos, falls under the 4 which 
is the Place of TRENTRS, or the ſecond Place of the 
DecimALts in the DivipenD; therefore the Frxsr 


Figure obtained in the QuontenT (viz. 4) is ſo many 


TenTHs, and muſt therefore ſtand in the SzconD Place 
of DecIMALs ; and to make it do ſo, owe Cyynes muſt 


QuorTIENT. 8 | 
| : 644 £5 © uh #04 ET) Mi þ > C343 33 148 


15 the Value or Duality of the in all Caſes. 
0 5 \ F 


7111 A 
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| 216} ahn e, Io ada mes 36 are wb 
And by theſe Means it happens that there are always. 
as many Places of Decimal Pax rs in the Pivrson and 
QvortExNr together, as there are in the Drviveno. 
And thus the Txurkl af the fbragaing general Rune is 
otherwiſe illuſtrated and confirmed. 85 
Ae. 8108 Pd. (r dr | | 
And now, as I have ſhewn how to abridge, occaſion- 
ally, a long OrRRATTON in MotTieLicaTtION, ſo 1 
ſhall here give the Learner a CoxTRActiION of Drvi- 
$TON, Which may be very uſeful, and fave much La- 
beur, when: the Davicorw is ans. irrational on intlaſinire 
Narr of InrremD or Drain Panng'; en. 
wender the laſt F urin the DrVWAN D, r Drxrsoa gl 
beyond; tis Hrn is! 
alia; uncertaim; ſa that the Divꝛngren anch DrvrsoR. 
al | BHS TATE BETTE. 
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Part of the Won k omitted as unneceſſary, and the Con- 
TRACTION perform'd after the following Met; 


Take as many of the fr} Fievars! of the given 


Drv1soR, as you judge neceſſary or ſufficient for your 


firſt Drvisor, with which begin to drvide, and then at 
each following particular Drytszon or Optz ation, 
drop or omit ONE of the Fre unES of the Drvrsor to- 
wards the LET Hand (always having Regard to what 
would ariſe and be brought to the next FIG URE, from 
the Freuxt ſo omitted) and thus you muſt go on, till 
you have got a competent QuoTttnT : An Example or 
two will make all this very plain. 


EXAMPLE I. 
Suppoſe 1236, 97286590 be to be divided by 21,234. 
The OpzxaTion contract d. 
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Suppoſe 864 be to be divided by 2,1254012 1 
2, 12540864. 000406, 7% 24 5 


$5016 


* „ * 
* 
oF + 
* rs 
1... 
9 4 TT 
HL % 


l IV. Of AAT AUE fe, 


This, ſays Ovenrz ty; is an excellent :Contraftion 

85 Drvrsrom, and of great ei in ee Con eu- 
raren, 68 POCO USED WI, 217 199 07 552 

; :21T090 x h to Its fy ant 
If the Suns Dieringrion. be 190 — 39 , 
when! it is in 8 270 — 34, find what its "happens 

is when the Say is at tiie Beginning of Cancer; viz. 
Its greateſt ts i {EPO _ tho Korx of Paoront 
n thut, N 940 Wer aM 

| va 


+: the Sine of = guns * 550 — 34 
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To the Sine of its preſent DEcLINaTION 197 397.97 ; 
& 5s the x ge: rTunceh Cart an Shogqu? 
- Ts 1} : 8 21 
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me to get 


in the PxoyoR TION, the Advantage 
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Here, in maltiplying by the Rabtus, I ſet dowi but 
one Cypnzn, which gives a Drvivend ſufficient to _— 
e firft FicuxE in the QOor EN, and 


the reſt of the QuortENr, I n es e as 
above directed. _ | 


When he” amb is jrot One of chef given „Wenne | 
— from theſe 
ApBzipcmenTs of OrtxAartioN is double; the Ons from 
that of MO, VERIO the Oruez from that of 
Drvxsrox. | | | = | | 


For Inſtance : 
Suppoſe the Sun's Azur be demanded when it 
is 38® . 18“ high, at + an Hour after 3 in the Aſter- 
noon, and 1 925 then 19 — 39˙ — 8. North DtecL1- 
NATION. 
'To find which, hs PropoxmION is s this; ; 
A. thi Cyſine of the Sun 8 aer 38 19, 
To che Sine of the Hovn from Mon 52 — 30“ 


* is the Coſine of the Sun's DickaKarzON 15 — 
W— 0 


To the Sing * is Apr ben th annuum, i. e. 


* 9 5 57847 
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And thus have 1 plainly and largely ſhewn how 
DrcinArs are to * manag d in e 
and e 9 well as in 
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Of SEXAGESIMAL FRACTTONS. 
N . £4 ; a 


N SexacEnary Fractions every INTEGER is ſup- 
pos'd to be divided into 60 PaxTs, which are call d 
MinuTEs, or PxIMEs; and each of theſe into 60 

Parts call'd.Stzconns:; and again, each of theſe into as 

many 'Tx1zDs ;. and ſo on, continually in the ſame 

bp. |, » © Rs EE e | 


Thus, for Inſtance, an Hoon is divided into 60 
Mixurxs, and every MinuTE into 60 SezconDs, and 
every SECOND into as many TRHIADS, Sc. Alſo, 


Every Dzenkg of the CixcumpeRENCE of a Circle, 
or of any Azcu of the Circumference,.is divided in the 


ſame RATIO, into MInvuTEs, SEconDs, Trirps, Oc. 
Now, : * | 5 


The Drina Factions are manag d (as has been 
already ſhewn)-with as much Eaſe as IN EEERSs are, 
whiſt his SExXAGENARY Progreſſion is much perplex'd, 

and requires Vazious Repvucrions: And. 

Tis in this the great Advantage of the Drei uAxs 
above the StxactsInars does chiefly confiſt, which 
will plainly enough appear by this oww ' 


Ly . a. — r? 8 * 
f 6.1 F 7 i: Se 
4 . 


vc 0 
Fi 4 


EXAMPLE E. 


| Let it be ſuppos'd, that the Sun's Annual Courſe thro 

the whole Circumference of the Zopi Ac, is perform'd in 

365 Days, 5 Hours, 49 Minutes, 16 Seconds, 46 T birds, 

&c. And let its diurnal mean Motion be ſought. 
Now, 


t , 
= 


Chap. XVII. Of Axrrawueric: 

Now, according to the Laws of the Golden Roxx, 
*twill be, f | | 

| Days H. s af 

As the Annual Time 365 . 5 . 49 . 16" . 46% 
To the Diurnal Time, 24 Hours; Ty 
$0 is the mean Annual Motion 360 Degrees, 
To the Diurnal Motion ſought, or to Ho W M a NY 

Degrees ? . 


Now, becauſe this FrxsrT Term, which is to be the 
Divisor, conſiſts of many DRNOMINATIONS, that 


Drvrsrox may the better be perform'd, Tx 1s muſt firſt 


be reduc'd to ove DENOMINATION : 


To which End, the Number of Days, 365, muſt be 
multiply d by 1 the 5 Hours (adjoining in the 
Queſt ion. muſt be added, to get the Number of Hours 
in the propos d Time, viz. 87/65: Theſe Hours muſt 
be reduc d into Minutes by multiplying them by 60, and 
adding the 49“ (in the  Pueftion ) to the 3 
which makes the Number of Minutes in the propos'd 
'TiME to be 5325949; but then theſe Minutes are re- 
duc d into Seconds (by multiplying by 60, adding the 16% 
to the PRODP Ur) which Seconds are in Number 


31556956; And laſtly, Theſe Seconds being, in like 


Manner, reduc'd into Thirds, 2. 6% we gain 
1893417406 Thirds, which are = the Annual Time 


propos d. 


=. 
= 


399 
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Days H. dl e bbs wolf 

365. 5 4% a 16 46 * e 
R 
— 43 


1465 | | wh 
730 . een 46 enn ene 
8765 Hours. 
X 60 
525949 Minutes, 
* 60 


315 56g 56 Side. 


1893417406 T. birds. j 


But now, the Annual Tres Sw thus Nenne to 
Horary Tunbs, the Diurnal Tame, or 1 Day, muſt 
alſo be reduc d into the ſame, by multiplying it firſt by 

24, and then thrice continually by 60, whereby one 
Pay will be found = S Se , Ju, with: 


1 * 


. 4 {54 3 5 


» % 


e 3.24 1 


( þ . " | n A 4 * . 
* * 9. 
9 a ” . : : 4 $ 4 
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. ren 315.07 
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| | + $2000 
— 1440 has. 


86400 
80 


5184000 Thirds. 


This 


_ ALD w u tt éB mn; hay K 
This Preparation being made, the Queſtion may be 
ſtated aſter this Manner; | 


If in a whole Tear, i.e; in 1893417406 Horary 
Turxps, the whole Gircumference be. perform'd, 5. e. 


360 Degress, how many Degrees will be paſs'd over in 


one Dar, i. e. in 318400 Horary TnIRDSꝰ 


And the Operation of the Rurs of Three being right! 
perform'd, twill be ſound that, indeed, not one whole 


Degree is paſs'd over in one Day, but only 6e 
of a Degree, as is manifeſt from the adjoin'd Hg 
WE 1 2 ; o 5 
1893417406 : 3184 :; 360: to bow many? 
4: (00:1; 1 5 | K 
311040000 % 
I 55520000 
17389341 1406)1866240000(0 438$345292 of a Deg. 
| CORPI ALQOK X 


1 
But laſtly, e eee 


1 That this mean Diurnal Maio thus ons, deſign'd 
by the ordinary Fraction oa 4#$%3t55382 of a Degree 
may be exhibited\in SrxAeRsIMAIL Parts, by the fol- 
lowing Method, viz. + 


Multiply the Numer Aron by 60, and divide the 
Prxopuct by the DRNOMINATOR; and the Quo- 
TIENT ſhews the MinuTes ; and the ReMAINnDER, 
after Divi/ion, if there be any, being likewiſe multiply d 
* 60, and the Pon vor divided by the DENOMINATOR 
of 


the given Fractiou, the QvoriExr will exhibit the 


SEconDs ; and thus, alſo, are the TRIADSs, FouxTns, 
Sc. produc'd, by continuing this Practice as long as is 
needfal. And thus, at length, the Sun's a 
. . Motion 


15 


371 
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"+. * 
— 
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59 — 8 (ORs 19" — 3 7%, very n 


1866240000 
60 
at 341 1460; I ces 
A ebe + 
1730352970 
OUR... 


— _ — 


& 262773046 | 
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189 And 5766382906008 C 


15147339248 
619043512 
| | 60 
8 1893419466)3714261072o(1g) 
189 3417406 
18208436660 
| 19640756634 | 
2 1167686006 
, Bo N ; 
aue eser. 
3680s 
N n x Sy 38 erp 
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Motion is Rows } in SEXAGESIMAL Parts to Soy 0 1 — 
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But now the whole Buſinef is preſen tly perform'd, 
and with the leaſt Pains, by DrorMAr Frattions ; for, 


\__ Suppoſing that the Sun's annual Courſe is perform'd 

through the whole Circumference of the Zopiac in 
Days 365, 242555, the diurnal Motion will be found, by 
one only Operation in Drvis:tox, to be 0,98 5646373 5 
very nearly, as is manifeſt by the Calculation. 


Degr. Boy Deg... ; 
2%, e : 0985646374 


Days 5 
365,242555 : 


365044155 gg Se. (ag CODY 
| . 3128170050 _ ö | 
2062296100 
2360833250 
1693779200 
2328089800 
1366344000 Kant 
2706170350 
1494724656 
Wen 


wm . 


OY now, that * this Propoſition in DxcxNAI 
Parts, 24 10 its Reſolution in ſuch Parts, are of the ſame 
Value with that laborious one in SgxacesrMAL Parts, 
will, in the next Place, appear, where I ſhall ſhew the 
Method of reducing SEXAGESIMAL Parts t to Dretnar, 
and Txzge to Tre. - 


" Firſt then, I ſhall ſhew Wn to reduce er 
Parts to Dresxar ones. 


| SEXAGESINALS.Are turned into Deetats by divid- 
ing by 60; thus che SrxAceSINAL o ig, divided 
by 60, quotes the rr DxeixAlL ,75 of an Hour z 
ors. 60:45 :: I: „%%. 

; | 8 But 
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But if there are ſeveral Species or Degrees of Sexage- 
ſimals annex'd to the InTeetss (as in the proposd 
annual Quantity of 365 Days, 5 Hours, 49“. 16”. 46% 
ſuch /exageſimal Parts (and, indeed, any other Quanti- 
ties deſign'd by many Denominations, mutatis mutandis } 
ey reduc'd to Decimal Parts by the following Method; 
thus, 8 "I" F 


Becauſe in this Inſtance every Third is & of one 
Second, and every Second & of one Minute, and every 
Minute c of an Hour, and every Hour ++ of one Day; 
therefore 46 Thirds are = gg of one Second, i.e. (by 
dividing 46 by 60) tis 0,7666,. Sc. of a Second; and 
ſo 16“. 46“ are = 16,9666 of a Second; and ſince 
theſe Seconds are ſo many Sixtieths of one Minute, by 
dividing 16,7666 by 60, we get 0,2794 of a Minute ; 
and thence 49/ : 16“: 46 (= 49“. 16% 666) are = 
492794 of a Minute > 

And, in like manner, ſince Minutes are ſo many 
Sixtieths of an Hour, by dividing again by 60 . 49'.2794, 


is = o, 8213 of an Hour; and ſo 5 Hours 49/. 16”. 
4.6” are = 5*,8213 of an Hour: 


And laſtly, Becauſe an Hour is 24 of a Day, 
5*,8213 divided by 24, will guete od, 2425 of a Day; 
and fo. 365 Days, 5 Hours, 49 16“. 46, are very 


60)46.0000(0”,1666 60)16.7666(0'/;2794 bn: 


4 7 


60049. 279400, 8213 2405, 821300, 425, Cc. 


Thus we ſee the Propoſition of the Suns annual Courſe 
being 36 5% 2425, Sc. is agreeable, or of the ſame: 


4 - + 0 . 0 .  "_—_ * on * 4 
Value with it when propos'd in Sexagefimal Parts. 
5 ky 4 N 8 * * * W »% - . * #5 4 2 
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And now I ſhall ſhew how to reduce dme parts 
to SEXAGESINAL our, | 


ov 


As See axe turn d into R * 4 
vidin by 60, ſo, on the contrary, Decimars are 
turn d into SEXAGESIMALs by multiplying by 60; ous, 


The Daoneir 0,75 of an Hour, multiply'd by 60, 


produces the ee © SEXAGESIMAL 45" :. e 
T —_ 


* Aspi Nl b Ans 230 
berg A H., DIES 11:3 7 2 4 ese FX" 
1 ee, $05 e eb nos 

And when there are any 1 Deva, — "ON 


muſt be multiply d continually by 60 _ or In- 
ſtance, | 5», | 


The . Motion *; pA Sun, ; G. 98 . 374 is 
reduc d to the Sexa geſimal Parts, 59 


* v 


rox. 
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And thus we alſo ſee that the Reſolutivn of the Tame 
PrxoposITION, in DRCIMATL Parts, is of the ſame 
Varuse with TRAT more laborious one in SEXAGE= 
A „ 


Mr. Oben Mot bod of redueing Sense sans, 
to Dxcixars, and the contrary, is this, Viz. 


To reduce trete to Dzernarts, he ſors the 
SEXAGESIMALs under theINTEGERs in an obliqueDeſcent, 
each one Place forwarder towards the tight Hand, and 
then divides each by 6, beginning with the loweſt, and 
ſetting each ere in the Rank next above it, till he 
comes to the NTEGERS 3 Fr Ao: ogg e e 


Gr: 5 | 
0,98 646978 are ths Diab Give . the : 
'$9.13878240 SEXAGESIMALS Er. 9. 59.87 
. 8.3269444 19". Fe ct x 5 F 
f. 616666 
69¼37 


And on the contrary, to Aer DEcIMALs Chippoſe 
Er. 0,98 $646374) to SEXAGESIMALS, he multiplies them 
continually by 6, and writes the Products under one 
another, cutting off the StxaGeSIMALs in an 3 
Deſcent, each one Place farther towards the right 
Hand ; thus, ä 


b x 6 
3971387 
, 3 7M 25 
78785 784 
. 


Thus the given Dzctats Gr. © 09856463 46374, are 
found = the SEXAGESIMALS Gr. o. $9' . 8”. Wn 9 
very nearly. | | 3 


o 


as: 
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And thus, 1 think, A. breitent; or ler 
SIMAL FratFions, have been ſufficiently handl'd. 


In the next Place I ſhall treat of Evor vtton, or ths 
ExTRACTING of Roots, 


T he OR of the Squaxs Root. 


HEN any Naber (whether whole, or 

mi d.] is ; mliplied by itſelf, the Product Fr 

tain d thereby is call d the Square of that 

W and contrarily, That Number from whence 

125 SQUARE * is call'd the * Root . 
85 


is the 3 of 3; for 3 ultiply d by itſelf, 
* 9; and thus is 625 the ADS; * Kae for 
* * 25 = 625: 


And, on the contrary, 3 is the * Roor of . 
and 25 the Square Roor of 625. , 


And thus the Squaze Numbers, whoſe " are 
the 9 Digits, are as * d in the * 


FEY IN 
Fn ea en ere. in 


Roots la lzl 3 4 3- & 


10 * — 80 QUARE © hk Fas of any Sie 
Number, is to find « out, by ſome n or other, a 


Number, 


* 


Of ARIrEHABETIc. Chap. XVII. 

Number, which being multiply'd into itſelf, will pro- 
duce the Number propos d: Not that the Root can be 
exactly extracted out of every propos d Number what- 
ſoever; for there are an infinite Number of Numbers 
that may be propos d, whoſe Square Roots can't. poſſibly 


be preciſely expreſs'd in Numbers: As for Inſtance, . - 


The Square Root of the Number 2 can't, there being 
no effable Number (whole or broken) which being mul- 
tiply'd into itſelf can produce 2: And ſuch Numbers are 
commonly call'd Suxp, or IXXATTONAL ones. _ 


But tho' we can't always extract the .Exact Root, 
et we may approach it very nearly, as ſhall be ſhewn 
r 2. y Y 


N hate er then the Number be that is propos d, we 
muſt always imagine it to be a perfect ſquare Number 
(be it ſo or not) and proceed to the extracting of its 
Roor after the following Manner. ON 
When the Square Roor of any Number is to be ex- 
tracted, it is convenient to diſtinguiſh it into ſeveral Por- 
tions, by PornTs ſet over the proper Figures, vi. by 
putting a Porr over the Place of UniTs, and thence 


_ proceeding towards the left Hand, and putting a Porr 


over every ether Figure ; and ſo many PoInTs as are in 


that Manner plac d, of ſo many Figures the Square Root 


3 
&rder'd accordingly. 
* 0 


ſought will conſiſt: The Reaſon of which is mamifeſt 


enough from the very Conſtitution of a Square : For, 


Suppoſing the Root $06" to be multiply'd by itſelf 
Joo, the Square Number producd will be 250000, 
i. e. 5 with 2 Cyphers, multiply'd into 5 with:2 Gyphers, 
will make juſt 25 with 4 Cyphers;, and ſo elſewhere, 
every Cypher or Place following a Figure in the Roor, 
makes two in the Squarxt : The Pointings therefore are 


1 . * 1 . 
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Let us extract the Square Roor ont of the Number 
7187583376. | BE + | : ' I's | FI e 1 10 8 4 i J*17 
Having firſt pointed it as above directed; thus, 

; ; . — 3 . I 4 — 6. | | 


3 


he firſt Figure of the Quotient, or 

Root, whoſe Square ſhall be equal to, or the next .Je/s 
Square to 78, the Figures to the firſt Point, and you'll find 
it to be 8: For 9 * 9, or 81, is greater than 783 and 
8 * 8, or 64, /e/s.; wherefore 8 will be the firſt Figure 
of the Root ; the Value of which is indeed 8 thouſand ; 
for by the Number of Points you ſee the Root will con- 


- 


ſiſt of four Pigures. : 7 


This 8 therefore being placed in the Quotient, as the 
firſt Figure of the Root, from 78 ſubtract 64, the 
Suare of 8, and to the Remainder 14, bring down the 
next two Figures, viz. 78, the Figures to the next 
Point, and you'll have 1478; and then, to obtain the 
next Figure of the Root, you muſt divide this 1478 by 
16, the Double of the Quotient 8, viz. neglecting the 
laſt Figure 8, ſay, How many times is 16 contain d in 
147? and (upon Trial) you'll find it to be 8 times; 
wherefore place this 8 in „ ee (being the ſecond 
Figure of the Root) and alſo annex it to the Diviſor 
16, which, by that means, becomes 168; then multi- 
ply this 168 by 8, the Figure laſt obtain d in the Root, 
and ſubtract the Product 1344 from the aforeſaid Num- 
ber 1478 ( ſometimes nd Reſolvend ) and there 
will remain 134 ; to which bring down 33, the Figures 
to the'nExt Point, and you'll have 13433 for the next 
Reſotvend : N e 1 5 


Now, 


720 


of Xydrartpree, 0 vn. | 


Now, to obtain the third Figure of the Root, this 
Reſotvend, neglecting 3, the laſt Figure, as before, 
muſt be divided by 176, the Double of the Quotient 


$8 ; by which Diviſion you'll find the third Figure of 


the Root to be 7, which place in the ors and 
annex to the Diviſor 176, king it 1767 ; then, as 
before, multiply this 1765 b 7 7, the Figure laſt obtain'd 
in the Rot, and ſubtract the Product 12369 from the 


laſt Reſolvend 13433, and to the Remainder 1064, 


bring down the two laſt Figures 76, and FR 1 ve 
ect for the laſt Reſolvend. 


And laſtly, to obtain the laſt Figure of the Root, 


divide this la Reſolvend ( negleQing it 15 gd 3 gry, 6) 
exactly after the ſame Manner, viz. b ow 
many times is 1774 (the Double of the tn 9973 
contain 'd in 10647, and you'll find it to which 
place in the Quotient, and annex to the Diuiſor 1774, 
making it 19740 3 ; _ then, by multiplying and ſub- 
tracting, as you did before, . you'll find o remain; 
wherefore the Butch is done, and the Square Root 
8 N to be exactly 8876 ; whieh is eaſily 
roy'd. to be the FIG Root MER 7 e | 
t into Keel. 


The Arithmetical We parint to * forg 
Seins e e at e 


155 .. » 2 
18783376 
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64 33876 
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18783376 0 8876 = the Root ſought. 


168)1478 N 53256 
1344 62132 
—. 

1767)13433 71008 
12309  —— 
—— 73183376 
17746)106476 
106476 


0 Remains. 


EXAMPLE II. 


Suppoſe the Square Roor of 368863 be to be ex- 
tratred. | OR 


The Won x, by the foregoing Method, will ſtand 
n en an 
3688630605 
36 | 


1207) 8863 
8449 


414 Remains. 


Leet the Learner here obſerve, that tho' the firſt 
Example propos d, 18183376, was a perfect Square 
Number, its exact Roor being extracted without any 
ching remaining, yet this ſecond propos d Number, 
368863, is a SuzD, as appears by the Remainder 414, 
PE | whereby 


© IS . 


321 Of Anf TRUE TIC. Chap. XVII. 
whereby he may know that the Number 60 is not the 
Square Roor of that ropos d Number preciſely, but 

that it is ſomething (tho not an Unit ) too little, 608 

being too much; yet how much the true Root is greater 

than 607, can't poſſibly be preciſely diſcovered by any 
known RuLEs. Hans b 


Wherefore, if you would approach nearer the true 
Root of this, or of any other propos d Suxp Number, 
you muſt carry on the Approximation in Decimal Parts, 
by adding to the Remainder two Cyphers at each 
OPERATION. PE 


'Thus, in this Caſe, the Remainder 414 having two 
Cyphers annex'd to it, becomes 41400; which being 
divided by 1214, the Double of the Quotient 607, ex- 
hibits 3 for the fir Decimar Place in the Root ; then 
having accordingly plac'd 3 in the QuortexT, multiply 
and ſubtract᷑ ſtill according to the foregoing D1zecTIoNs, 
and the next Remainder will be found to be 4971: èx— 


| And ſo again, by adding two more Cypbers to this 
Remainder, the Woxk may be repeated and carried on 
at Pleaſure, till at length comes forth the Roor 


600, 34092, Cc. as appears by the whoſe OP ERATTOx 
llowing. e 3 
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* 368863(607-34092, G. 


- 22078864 . 
8449 


121430414 
36429 


12146 4% %ſ 
485856 


12146809) 1 12440 
109321281 
— — 
121468182)3118 571900 
2242936364 


68935536 


After the * * the Square Keira are to be 


extracted out of Dæc IMAL Nambers. | 


Thus the Roor of 622 3.21 is 1 and the Roor 


of 6556, 999 is 80,97, Cc. and the Roox of 0.06556999 


is „25606, Oc. as is manifeſt wenn che following OrERRA- 
TIONs. 


„ 1 T t 2 
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EXAMPLE III. 


Let the Square Roor be extracted out of 6225, 21. 


6225100 
49 
14801325 

1184 


15690 141 
14121 


8 
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6556, 9990(080, 9, Ge. 
* 
1609) 1 6699 

14481 


BN Oo — 


1618/121890 
113309 


8581 
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EXAMPLE, v. 


0,06556999,25606, Ee. 


J.. {ors Fad ak 
> 5 
506) 3069 
e 
5120603 399 
307236 


32664 


Hence tis plain, that by this very Method the Square 

Roo of any VuLcar Faction may be extracted, the 

propos d Vure AR Frattion being firſt reduc'd into 
DEciMALs ; thus, = . 


EXAMPLE NI. 
Let us extract the Square Roor of 34. 


In the firſt Place the Decrmar Faction equivalent 

to this propos d VureAx one 34, will, by Reduction, be 

found to be o, o625, whoſe Roor, extracted by the 

Rur xs above taught, is equivalent to the Root of the 
given VuLcar Hactioon. Py FRO 


0,0625(0,25 
* 


450225 
225 


Q 
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3 0,2 5 is found equivalent to the Roor requir d; 
r, | 2 3 


0,25 X 0,25 = 0,0625 = 1. 


But when the NUxRRATOR and DExoMINATOR of 
the propos'd Vurcar Faction, are both of them per- 
fect Square Numbers, as they are in this Example, 
you have nothing to do but to extract the Roots of 
them ſeverally, and the Roor of the NuxxRATOR of 
the propos'd FrAcTLION, is the NumErAaTor of its 
Roor; and the Root of the DRNoMIxA TOR of the 
Propos'd FRACTION, is the DExoMINATOR of its Root ; 
as here, | 


The Roor of the NUAERA TOA 4 is 2, and the 
Root of the DExomiNATOR 64 is 8; thus, 


2 (= 0,25) is found to be the Root of the propos d 
FRACTION 7+: And this is evidently the true Root 
5 the NATURE of MuLTIPLICATION of Hactions; 
or, | a 


2. * +, produces its Square z: And the like in 
others. e e ea amyen 


But when either the Numez ator or DEN NMNA TOR 
of a propos d Fraction hath r a perfect Square 
Roor, then reduce it to Dc IMALs, and proceed as 
before. reer HALT ann 


e a £32, 
* 


Chap. XVII. Of AafTRHUETIc. 
" BXAMPLE VII. 
Extract the Square Roo of . 


This propos d Vurcar Faction, turn'd into a 
DEcTMAL one, becomes o, 625; the Square Root where- 
of may be found to be 0.790569, Ge. thus, 


| 0,6250(0,790569 = the Roor ſought 


149)1350 
1341 
. I58035)goo00 _ 
| 79025 


158106) 10950 
15811290 14886400 7 5 
14230161 


656239 The Remainder. 


Wote, That the Dec1MaAr out of which the Roor is 
to be extracted, muſt always conſiſt of an ewen Num- 
ber of Pracks, as Two, Four, Six, Eight, Ten, &c. 
PLaces ; wherefore, to the propos'd DECIMAL, if it 
conſiſt of an odd Number of Places (as in the laſt Ex- 
ample) 1 annex one or more Cyphers at Pleaſure, and 
then proceed to the ExTx action of its Roor. 


Note alſo, That, in order to prove the Roo r to be 
TzuLy extracted, ſo far as you have thought fit to ap- 
proach, you muſt, after multiplying ſuch Roor into itſelf, 


to the Produt# add the Remainder, and (if it be truly 


— 


extracted. the Sum will be the $uxp Number propos d. 
If | I ſhall 
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I ſhall now give a DEMONSTRATION, or a rational 
Account of the foregoing MerTrop of OE the 
SQUARE Roor. 


The foregoing Method of A the SQUARE 
Root of any Number, is deduc d from Prop. IV. Book II. 
of EvcLip, which aſſerts, and tis there demonſtrated, 
'That, 


If any right Line be divided into two unequal Parts, 
the Square of ihe Wool Line is = both the Squares 
of the PARTS _ to twice the Rectangie contained under 
the Paxrs. Or in other Words, 


The Square of the Sum of an Wy two Numbers, is = 
the Son — the Squares of thoſe two Numbers, toge- 
ther with twice the Product under 2 two Numbers: 
Thus, for Inſtance, 


Let the Line AB conſiſt of 20 bore 11 and the 
Line AC of 8 of the /ike Parts. 


Now the Square of the Line AB, i. e. 20 * 20 is 
= 400; and the Squaxe of the Line 'AC, i. e. 8X8 
is = = 64: ; and the Produc or a a under thoſe two 


K 


n * A 1 
q COPY + - 0 
= 


* 8 8 PM PR * , * * * * „ * * * a - * 9 . 
r 9 =" ant , n een | Ks fi 4 81 2 * - 
aw EE hay SY 8 * 4 
4 * 4 G N 7 ; 
| * 

, . ; 3 . . 1 * 7 4 - — 

"I. AA a HMETIC, 

$ ax SS *%* © >. . = = - 4 1 10 

4 * 


Lines is = 160, i. e. = 20 x 8'; the Double of which. 
Produf# is = 320: Now 400 ＋ 64 +. 320 is 784 
= 28 K* 28, i. e. the Square of the Sun of the two 
„ e 20 and 8, or of the Wnol RE Line 
.... AST & wits 22x oe wilt 
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Fence WIFE, f e Recon of the foregoing 
Mr ruep of exraFing the Squaze Root: For, 


5 


Ie 5 12 Aal Mie 74 1 2444 4 1nd 
; Hence therefore ariſes the Rrazon.of the fo 


* If B C, or the Roor of this SqauAxx Number 784, = 
was to be extracted, the firſt Figure we ſhquld ( by the HK 
precedent Di ERC TIONSs) obtain in the Roo, would be 1 
2, Whoſe true VALvue is 20, ſince it ſtands in the Place 
of Tens, the Roor ſought conſiſting but of two Figares, 
which we Know by the Number of PoiNTs:;. .; _.....” 

x vital 10. agirodat ewe aud h 0 

Now 20 being known to be a Part of the Roor 
ſought, it's manifeſt, from the forementioned Pr 

tion of Evciip, that if the ..$quare.. of this. Part 20 

(viz. 400) be ſ/ubtratied from the whole given Square. 
784, the Remainder 384. is equal to the Square of the 
remaining Part of the Roor ſought, together with zwice. 
the Por under the known Part 20, and the (as 
r . Part of the Root ſought, ; but; it's alrea- 
dy Welt known from common Multiplication and. Divi- 
ſion, that if once this Prop uer be divided by the known 
Part Cor Facros.) 20% the Quotient, will be the 

ther Part Tequir'd ;.0 Fe this Prong be divided 

y twice the known Part of the Roox, the QuorizxT 
ſtialſ-be the otber Part, which is evidently, che REH 


1 VE L 8 23 

why the 12 of the QvortExr or Ropx ſought, 

15. onb? dTor 2 Divers. ide og fo To ral 

„ f 4 5 1 1 1 | named 5 A le 11 9 ei art 
„Thus the Remainder 3B4 divided; by 4 (the Dolle 
of 2) that ig, indeed, by 4e (the ;Daub/e of, 20) quot 

8 for the other Part of the Roo ſaught ; which lat ob 
tam d Number 8, annex d to the HBiuiſor 4 (aß abo 
directed) makes it 48; which 48, „pg Aby 8, mu 
neceſſarily produce a Number equal to the Square of that 
a | Un Part 


* 
= 
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Part 8, together with the Double of the Pxopycr un- 
der the Parts 20 and 8, and 'conſequently worbing can 


Twice 20 * 8, that is 40 K 8 F 8x8 is 48 x8 = 
384: Whence the Reason for annexing the Quorixxr 
Figure to the Dtytson, in the Manner before taught, 
and of the ref? of the Pxocess, is plainly ſeen. 


Thus BC, or the Roor of the proposd Square 
784, is found to conſiſt of the two Parts 20 and 8, i. e. 
> Koo Hught is . — 


» I 


But now, if the Root conſiſts of more than ä. 
Figures, it may nevertheleſs be imagin'd to be com- 
pos d but of wo Numbers, or Parts. 

As the Roor of the firſt Example 78783376, conſiſts 
of the four _ 8876, yet may be conceiv'd to be 
compos*d of the two Parts 8870 and 6; but ſince the 
former of theſe Parts can't be conveniently diſcover'd 
at once, it is neceſſary that we ſeek it our by piece- 
meal (as we do the Quotient. in common Drvrsrom) 
by ' repeating the OytzAarIons as often as there is 


Thus having deſcry'd 8 (i. e. 8000) to be the firſt 
Figure of the Root, by ons for a Dresen, I 
proceed (as before taught) to diſcover the next Figure, 
and finding it to be 8, I have got 88 (7. e. 8800) in 
the Quorrxxr; all which I then conſider as the firf 
Part of the Root, which I double for a Drvisos, and 
begin (as it were, de Novo.) to find the next Figure, 
which is ; and then again, having got 971 i. e. 88500 
in a n uſe it as one Part of the Roor 
fought, by doubling it for a Drytsox, in order to find 
// Frye 


No. ‚ 2 id 


- : * 1 
” - „ 
And, 
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And, in like Manner may a Root . of any 
Number of Places whatſoever, be conſider d as L* com- 
pos d of two Parts 8 a Brxonrat — and de 


thus gradually extracted. * 


TH 


And now, having! given Mev Diref#ions for Ai 
ing the Squaze Roor, and plainly. proy'd the Turn 
thereof, I ſhall ſhew the Learner how to extratt the 


e Root. 


The Ex TAACTION of the Cusk Roor. 


Sr or Root, once oF: auer. tt 
into ſelf: ; thus, aP 9 74 


Root thereof. 


1.1. Pownbs.ariſe from the Muljiglicetion of bbs 


As any Number (a a Kolb ) multiply 4 into "be 

produces a Square, or ſecond Power, ſo again, that 
Pxropvcr or Square multiply d into the ſame Roor, 
uces a Cunt, or third Powes ; and that Number 
om whence han Cunt ariſes, 'is "6" * n 


Thus 343 is a a Cone Nor: whoſe fin * 5 3 for 


49 is 343, the Cunz of 7. 


and thus the Cunts, as well as the SquarEs 
* 9 . are a dr Sy in a e | 


Du Fern 


J times 7 is 49, the Square of 7 ; and again, ) times 


And, on the contrary, CR... 
af che 


. 8 9 - 
Py PTL eth adept eh 
* 9 944 = . 


- 
omi mers bus 


75 
22 LI 7 
4 þ 
oa 
C | 
* 5 * , # i « # © F * : 1 _— a 14 1 * 
0 N N 1 p $4 8 5 3 2 gx A 39. x i. + \ 


bes [118127164 |125 [216 | 343 | 5121 729 
{Sqwares.1r |. 41. 9/161 251.36] 491 641 81 
| Roots {1 1'2.)/-3.1.4 is, 61 71 81g 


— 


: 4 = 
- = © 


To extract the Cunt Root then of any propos d Num- 
ber, is to find out a Number which, being multiply d 
into its SQUARE, will produce the Cuzt Number pro- 
pos d: And this may be done by the following Mx r rop. 


Firſt, Let the propos d Number be properly diſtin- 
guiſhd into Portions by Por drs, viz. by putting a 
Por dr over the Place of Uxrrs, and from thence over 
every third Fighre towards the /eft Hand, as in the 7%. 
lowing EXAMPLE ; and /o many Por drs as are in that 
Manner plac'd, of ſo many Figures the Cunt Root re- 
hird WH ood ot T0037) SIR wor of 
TREE AHERUB © EX ODOR 40 2373 36% 200910 
- For 5 with. two: Cypbers, multiplyd by 5 with two 
Cypbers, makes 25 with four Cyphers:; and this again 
into 5 with two Cypbers, makes 125 with ſix Cynbers 


after it; every Cypher or Place following a Figure in the 


* 


* 3 


hour ran two in the Square and three in the 
Cunt. : rooh dhodwi ASTD «Herr HAT 


ha! 


* 8 0 - 5 ” #* A. ". 4 * 4 . l * 
£ : 1 \ 4 : „ k..# © S * * O | "4 1 : . 
Ko * * 4 $ / 4 6 
— . * © _ 


Let it be propos d to extract the Cure Root: out of 
the Number 1463631933. 
. . Tits X 


. 7 * 


o 
þ 2 
* 4 


Having duly pointed the propos d Number, as the Con- 


' g . 
© * * 7 + pn » 4 „ r 
7 1 I £ 2 * 

1 1 Fr? 1954 7:7 ET? 4 


t itution of this Power requires; thus, 


146363183 


4 * | Poon _ [5a : 
0 L 4 : y A : * : F ; I ſee 
* 


. 
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ht "1 64 1 rf 


1 ſee y the Number of W. that the Roor i is ', 
conſiſt « "three Fieurss. 


Then I ſeek (by ai, or or) Help of the 3 | 
ing;TazLe, a; Number. for a rg ;re of the. Wes. 
whoſe Cuss is the gr 77 Node ABLE that's Belo 
146, the Figures to The rf PorxT, which I find to be, 
5, and — it in the firft Place of che Quoriewrt ; and 
having ſubtracted its Cuns 125, from 146, there will 
remain 21; to which;Remainder I bring down, or annex 
363 Cue. the Figures to the next — * which 
Means. I get the BLEND 21863. Ladle e 

Now, to get a new RCP (which muſt be found 
at each particular OpRRATION) I ſquare the 1 
ang triple. that, SQUARE 3 mug, a ( dr 
EAR 70 nl arty  [ * 
times 5 18 25, and (3 times 25 is wa. 588 "fer 
for a;yew., Dxy180x : : Then, to obtain the next 12 Zure 
ot the Roor, I ask, How many times 75 I can have in 
213 (i. e. in "all the Figures of the RESOLVEND 21363, 
ſave two, as in extracting the Square Root, it was in 
allith # gures WS on 51 and pacing it twice, 1 place 2 
in, t VOSLENT..( as the ſecond Figure in the Roor) 
by Whie 1 multiply the Drvisos 75, and place the 
PrxoDuUCT 150 two Places ſhort of the Jaft Figure of 


the ren. as may s in Fe Arma 
Glowing: |; kn {82 iP, Jo SE; 90] 051 <Q 


Then 1 Kaas . By Fi ure 5 the | FI 
and it makes 4 ; which Square being multiply'd by 3 
times the former Figure, of the QuoTIeNT:; (i. e. by 3 
times 5, or by 15 makes 60, which He ſet one Place 
farther on the right, Hand; that i is, one K ace . of the ; 
iſe Figure of the RESOLVEND., e of hy 


And laſtly, 1 cube Fo the Taft Fi Figw re of the Qvo- 
TIENT) — 1 is 8, and ſet it ſtill js Place farther ou 
S 3D | E to 


7 . 


15 
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do the right. Hand, under the W viz. under 
the Figure 3, then I add theſe three Pxopvers together, 
and /ubtratt their Sum 15608 (which muſt never be 
greater than theR=s0LvexnD)fromtheR egoLvenD 21363, 
and find 5755 remaining; to which Remainder T bring 
n, or annex the next three Figures 183 Ci. e. t the 
Figures to the next PornT) e I get 57 e for 
the next RESOLVEND. = 


In like Manner, by as the 1 Wor s, 
1 obtain er following Figure of the Roor; thus, 


To get the third and laft Figure thereof, I 6205 Art 
the QuoTiteNnT 52, and triple "that SQUARE, which pro- 
duces 8112 for a new Dryrso: 1 


Then (as before) I ask, How many times is $112 
contain'd in 57551 Ci. e. in all the Figures of the 
Res0LVvEnD 5755183, fave two) f Or, How many kimes 
8 in 57? And (upon Trial) I find it to be times, 
which 7 I place in the Ae Wen the N N00 
of the Roor) ; 


+ 


Then 1 multiply the Bin 113 by this 144 Fi 
7, and ſet the PxoDuct 367/84, two 8 iy 
the Jaſt Figure of the RESOLVEND, as | 


Then 1 multiply 49, the Square of 0 laft ble | 
A igure , 46 156, the Triple of ( 52) all the former 
_ Figures of the QuoTrext, and ſet the PRODUCT 4 
one e place farther on to the right Hand: | 


And, laſtly, under this Przopvcrt, bur Riill * Place 
farther on to the right: Hand, I ſet 343, the Cunx of 
the laſt obtain d Fj ure 7, and then I add theſe three 

 Propvcrs together, as before, and their Suu 5755383, 
being 5 from the " an leaves 0 
remaining. ; 


- 8 a F 
* 1 1 7 p « - 
l 4 : : , . . o g 
4 - N 
* : & 4 þ . . 
| | 5 * , % | 4 5 2 : . 
— * 7 4 . „ , * 
. i 0 : 8 
= l 4 5 0 \ ' g 
* 1 
7 * 4 * BY * , E k 
* "#; . ; 
= & v4 « 4 4 : : : 
1 , o 4 
7 N . 
a k / * " : . d ; g 
> * 
l p 


Whence it is evideue; tar the Curg Roo of 
146363183 is an, * 


The Learner ni xo tin whene'er the Sun 
of the three forementioned Przopucrs'is greater than the 
ResoLvenD, tis a Sign that the Notient-Fre unk was 
taken too great, which muſt be oorrected by placing a 
leſſer Figure in the QuorINW r. | 


The whole — according to the foregoing 
D1xEcTIONs, Will ftand thus, 


— 


100 8 *= he Cox Root fought. 


1 " 4 5 —_ r 
1 = = , " 
. &. * 4 2 F 
3 # 22 a Ns * " * 1 * ; 4 : 4 
* 5 ** E „ 1 * * Aa 4 * » * * 
* * 


eee, * Wien 


3875 


— 6»“»¹ää 
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Which may eee ol 


: 18 "Ia 23 % $ 
TJ $\, k BF " © 1} » 5 © $I + 4% 
Sada. * 9 3 
. * 1 


7 5 Y 
| 527 = the Root. 
NU e e 09 Num tn 1 SAT 
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Sen gef 2:14 e S the S Nes Sd 
527 | ET? 1 2 1841 Ie eZ VEAL 1 410 
1944103 
S458 IT 
1388645 72 
— — | STONES: 
146363183 = the wer 14 8818 


When o remains, after the OrERATION is finiſh'd, 
we may be certain that the propos d Number (as that 
3 is a perfect Con, whoſe Roor is preciſely 
EXTRACTED ; but bere, as well as in — ' the Extraction 
of the SQUARE Root, it very often Ip, that the 
Number propos d is a Surp one, Frey log oor can ne- 
ver be truly EXTRACTED, but 0 1hg will always 
remain; but yet, in ſuch Caſe, 17 may be con- 
tinu d on in DeEcIMaLr Parts to What © Exadtneſs. we 
pleaſe, by continually annexing*Xt$\ the Remainders 

TuxkEE ver (as the a 8 "of this third Pow RX 
uires) and repeating the foregaing PrOCEss ; as in 
the following EXAMPLE Ev Met 


r Vw we” EL ns. 


EXA M . 
Let. the Cuz Root of 2 be propos d to be extratted. 


The Opzx ATION will ſtand thus, 


aid v | 201, 2599, | 


— —— WEST II te THR 4 1-4 1» + TU rr 
- R n * 5 . l b b p p Y 5 PP TIRE J A.» - 
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| 21,2599, Ge. The Cunz Root nearly. 


. N 4 - 
: - * 4 * + I q 
. J g # 9 * 
* 4 - i : 1 
- 


"= 
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2)1000 


* 1 25 
i a3 | 
. 
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* 1 

'F Fe % * $ 

* 44 i 3 72> : Y 

* 5 

4 i 

a 4 

* * : 9 
} 

* . | 

7 . 

J 
4 [2 
| | 

: 

+ 

0 
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| 4383021600 $5 4/6 * b 4.4 
1 Wi F — WEE. | 
4/16 
13 . 


4282718799 ods 


100242201 Rematwier, 
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And, to Prove ſuch Roor to be thus far truly 
ExTRAGTED, to the Cuns thereof you muſt add the 
Remainder, and the Sum will be the SuxD Number 
propos'd ; thus, * ese 


The Cons of 1.2599 is 1,999899757799 ; to which, 
if the RemAinper 100242201, be added, the Sun will 
be 2, the very Sund Number propos d. 


After the ſame Manner is the Cunt Roor of any 
DECIMAL al to os 1 as muſt neceſſa- 
rily appear very plain, when the preceding PrxacTtict 
is ightly underſtood y and therefore I think it needleſs 
to give any more EXAMPLES. 


Hence tis plain, that the Cunt Roor of any Vulcan 
Frafion may be found in Dzectuars by the ſame 
Method ; the given VuLcar Fraf#ion being firſt reduc'd 


to a Drcruat one, conſiſting of a ſufficient Number of 


Pracs; the Cunt Root of which ſhall, in Dzcrxars, 
be very nearly equal to the Cuzt Roor of the Vorl AR 
Faction propos d; thus, N 


If the Cunx Roor of Þ be Wee its equivalent 
Drcixar may be found to be "RO 


0,4285 142871, Cr. 1 
The Cong Roor of which will, by the foregoing 
Dixrcrioxs, be found to be o,7 539, Sc. which is the 
Con Roor of ̃ very nearly, . 
But any VoreAx Fraftion is cub'd by 2 its 
Nuuxkarox and DRNONMNA rox ſeverally, and form- 
ing a Faction with thoſe two Cos; which Faction 
will be the Cue requird. —— 


F © - h = 
: 1 1 
K 08 
? * — N 
1 & * 0 
< ef % 4 R * * * *. 5 6 
LY 
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2 The Conz of 4, for Inſtance, is 24 ſor the Con 


of the NUuxnxxRATOR 3 is 27, and that of the DRNoM1- 
NATOR 4 is 64: Wherefore, on the contrary, when the 
Cube Root of any Vuloar Faction is propos d to be 
extracted, if it be not a Sunn, it may be readily. done, 
by extract ing the Cuss Root of the Numer aro, re- 
ſerving it for the NumEtxaTtor of the Cuyz Roor re- 

uir'd; and, by extradting the Cunt Roo of the 

ENOMINA TOR, for the DRNOMINATOR of the Cyr 
Roor requir'd ; thus, 


If the Conx Roor of 2+ was demanded, it would be 
found to be 3 for the Cube Root of the NUM RRATOR 
27 is 3, and that of the Dxxominator 64 is 4; 


Thus the Cube Root of ; is +: 


And likewiſe thus the Cube Root of 4 may be 


found to be ++. 


And now, having CI think) given ſufficient practical 


 DranerIONs for extratfing the Curr Roor, nothing 
remains, but that I give the Learner a DEMonsTR ATION, 
or a reaſonable and /atisfaftory Account of the ſame ; 
which 1 ſhall endeavour to do in as eaſy and plain a 
Manner as poſſible. 


When the Anarvrs, or the RESOLVTTOx of any 
thing into the Pax rs of which it is compos d, is requir'd, 

it muſt certainly be very neceſſary that we firſt know 
what thoſe conſtituent. Pax rs are; ſo. from conſidering 
the Nature of the GENESIS, or ComposrTion of Powers 


. (commonly call'd InvoLutION) we may beſt learn the 


_ ANALvs1s, or the ExTRAcCTION of their Roots. 


How the SeconD: and TRHIRD Powers, or the Square 
and Cunx are generated from a ſingle or entire Roor, 
has been already ſhewn: Ly 

Xx 2 ; And 


339 


340 


Of Antruwrrie. Chap. NVII. 


And it has alſo been ſhewn, of what Parrs' that 
Square conſiſts which ariſes from a Brxourat Roor, 
or a Roor that is divided into two PAR rs, vig. That 


it conſiſts of the 89 ARE of bee PaxrT, of the 
"Square: of the leſſer Paxr, 


of two RECTANGLES 
or Pxopucts made of thoſe Parts. 


And 1 wall now ſhew, by Way of LxNMA, that the 


Cunt generated from a Brxowtat. Roor, conſiſts of 


eight Preces or Parts, viz. Of the Cunt of the 
[:(ſer Parr, of thrice the Sor ty, made by the Multi- 
plication of the greater Parr, into the Square of the 


teſfer : 


As for Example ; 


Suppoſe a Cunt be to be conſtituted from the Roor 
28, conſider d as a Brxowrar. Roct, conſiſting of the two 
Parts, 20 and 8 (the former Paxr 20, being repre- 
{ſented by A, the cther 8, by E). nes 


In the firſt Place, this BINOoMTAL Root A + E, mul- 
tiplyd by A E, produces the Square thereof, con- 
fiſting of A A (the Square of the greater Pax T) + 
2AE (twice the Products of the Parts) TEE 
(the Square of the Jefſer Pax r): And then this 
Square (viz. AA + 2zAE + EE) multiply d b 
the ſame Root, A + E, will produce the Cunz thereof, 
conſiſting of AAA (the Curt of the greater Pax r) 
+ 3AAE (thrice the Sori under the J/efſer Parr, 
and the Square of the greater) + 3 AEE (thrice 
the Sotto under the greater Parr, and the Squart of 
the leſs) + EEE (the Cons of the Jefſer Paxr): 
Thus, AAA, or AxAXA is = 20 X20 * 29 = 
8000; and 3 AA E, or 3 times the Square of A mul» 
tip d into E, is 400 * 8 * 3 = 9600; and 3AEE, 
or 3 times the Square of E multiplyd'into A is = 64 
* 20 X 3 = 3840; and EEE, or EX EX Ei 8 


$X$8 = 512: 


But 


Chap. XVII. Of Ax TRUE TI c. ; 


But now the Sun of theſe Parts, i. e. 8000 ＋ 9600 
+ 3840 +512, is ='21952, which is the Cut of the 
entire Roor 28: Whence it appears, that the Prxcxs or 
Pakrs above mention'd, are the conſtituent PAR rs of a 
Con; which was to be ſbewn. „ . 


4 

Now from this Gexes1s of the Cunx, are naturally 
dleduc d the DrxtcTIONs before given, for its ANartvsrs 
or the Extraction of its Root ; for by duly compar- 
ing the one with the other, it muſt plainly appear, that 
thereby we UN DO or RxsoLve the Cunt into the ſame 
Pars which it is compos*d of: As in the preſent Caſe ; 


Suppoſe the Cusz Root of 21952 was requir'd to be 
extracted: "oh bY 


Firſt we point it thus, 21 52, whereby we know the 
Roor ſought will conſiſt of two Frgares. 4 


Then, by ſeeking in the TABLE, we find that the 


Con of 21 (the Figures to the firſt Porr) is 2 (the 


Cunz of 3 being 27) the VaLue of which we know 
is 20, and may be call'd A, or the greater Pax of the 
Root. | Na 


And then we ſubtract 8 (the Cunt of 2) from 21, 
and 13 remains; to which REMAIN DER we bring down 
and annex the Figures to the next Pol Nr, whereby we 

et 13952 for a new RxSsOLVAN D; that is, in effect, 
3 the. whole gi ven Cunk 2195 , we ſubtract 12 


being one of its conflituent Pax xs, viz. the Cunt of 


the greater Pax x of the Root ſought, and find 13952 
to remain. ns | MT 


Now, by the foregoing LAMA tis evident,” that 


this RrMATIN DER mult therefore conſiſt of Arz® the reſt - 
of the conſtituent Parxrs of the given CE; wherefore, - 
by dividing this REMAINDER or RESOLVEND 13952, 


by 3 AA, that is, by 1200, ore times the SQUARE of 


Ki”, d „ 4 * 


2 1 9 yg. * v 
— jr eo 

o l 9 8 4 

: . 4 


e 79 


3 a Y . 
the 
s N . 
54 ö * ? 
AT 7. 4 IX: 
Ex: Ftp 


241 : 
is 4 
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Of AzxrTawmETIc, Chap. XVII. 
the greater Paxr of the Root, we may obtain the 
leſſer ParT of the RooT, E = 8 (for "4 we really do 
when we divide ALL the Figures of the RzsoLvenD, 
fave two, by 12, the Triple of the SQwaRe of the Quo- 
TIENT Figure 2, as above directed; and ibis is the 
REeason why the wo Jaſt Figures of the ResoLvenD 
are thus omitted). 


And then, laſtly, when 8, the leſſer ParT of the 
Roor, is thus obtain'd, if we multipiy it into the Drvi- 
80R 3 AA, or 1200, we get 9600 = 3AAE, or thrice 
the SoL1D under the /eſſer PART of the Roor, and the 
SQUARE of the greater; and if we multipiy 64, the 
SQUARE of the leſſer Pax of the Root, into 3 times 
20 (for /o we, in effect, do, when, according to the 


_ DrrxecTIONs, we ſquare the LAST Figure of the Quo- 


TIENT, and multiply it by 3 times ALL the former, and 
place the PRODUCT one Figure ſhort of the LasT Figure 
of the REsOLVEND) we get 3840 = 3 AEE, or thrice 
the  SoL1D under the greater ParT of the Root, and 
the SqVare of the effir ; and if we alſo cube this leſſer 
ParT of the Roor, the Sou of theſe three RESULTS 
ſubtracted from the at RESOLVEND, will leave © re- 
Maining. ; 


The Or RRATITON, according to the Practical Dize- 


Cros, will ſtand thus, 


21952018 
8 


129 13952 


hieb, 


Chap. XVII. Of AniT uuf... 343 


Which, fd the foregoing RATIONAL Account, 
in effet?, is this, 


A+E 
uy $2(20 +8 = 28 the Cone Roor n 
8000 = AAA 


JI—— — — 


1200013952 


9600 = ZAAE 
3840 = 3AEE 
$12 = EEE 


13952 


—— 


0 


From all which, the Tzxurg and Reagon of the 
PRAxls is ſufficiently manifeft. 


The E ND. 
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its Author Jurrus Cxs AR) is called the Julian Year, 


Minutes 4 HM 1 


ee 
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* * r 2 wo, ——— 5 rr 


N B. This 'TaBLE may be extended farther, viz. 
to SEconDs, Txirns, Ec. viz. by continually 
multiplying the next foregoing) Number by 60. 


: * ; 


N B. An e qual Month (mention'd in the foregoing 


TABLE) 12 4 call d, pecnuſe it always co of 
28 Days. 5 * 


— — 


On che contrary, a Kaleydar Month is unequal, be- 
. cauſe it conſiſts of unequal OY W to che fol- 


RE 
T biety Days hath 3 1 


6e 


| 1 1 0 e 
Arti, Joxs, and Noyenss; OE 
FeBrUARY hath 28 alone, 


And A. the 1 1. 
1 oY LL Rrer ave 3 
D443: 
Bog | 
Herten % C3 pak eo 911 4 4 
5 N \ þ 1 
. 


5 A 5 L 2 . We 


Ones the uerions Panre into which he * n, 
FERENCE H & CIRCLE is ſuppos d to be divided, and 
again ſubdiwided; and by which" AspRONOMERS mea» 
; >Jure Disrances: in the -Heawens:; by which Geogra- 
\puErs meaſure this terraqueous. G1 nE; and laftly, 
y which c en any fe 


1 io ©: 7 Y 10 "09 21182 
een e e 
3600 Fold Minute EFT 4 {43 £101. 


ay 
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278989 5 WAP 1 a. 

17760009 . 360 orcs, 1 | 
5141 40 N f. Jod 9761972401 
00 os | "7 | 95 An 1 


e 4 on to demand. Show „ 5 by eontioually 
mnutiphing: whe Navy: inmediately doregoins! by 60, 


as in TABLE II b nonmmotot 211 03 zud (mn 
Hut * Yy 2 TABLR 
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7 Containing the various Engliſi Mx As unEs of LENer RS. 


other). bus to the foremention'd Standard-Meaſare.  :.. 


* - 9 3 


7 * 
& + 4 %; * ** 98 98 80 
LY R 1 \ 4 I, * 4 d 
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N. B. It's more than probable, that the various 
Measurts of LeneTHs were at firſt deduc'd, by the 


Dictates of Nature, from the different Dimenſions of 


the Parts of the human Body (whoſe Names they till 


From thence were taken the Drerr, or Finger 5 
Breadth ; a HAND; a SpAN; a Foor ; a Pact; and 
ſeveral others: But becauſe the Dimenſion of the human 


Body is various and uncertain, and the Proportion in 


Mas uxks muſt neceſſarily be id and certain; hence, 
I fay, every Nation has pitch'd upon ſome ſertPd 


and determin'd EXTENSION to uſe in their MEeasuzes 
r DO ST 7 


* 


7 # . \ \ ” 


+ Upon this "Conſideration our Zngiih Laws have 
determin'd the Extent of the Masuxk, which is kept 
(for a SrANDARD one) in Gvity-Harr, in London, 
call'd © the Tard-Standard : And to this, all the otber 


EncLisn Meaſures of Lengths ought to obſerve their 


preſerib'd PxororTIONs 3 thus, | 


An Engliſh Foor is a third Part of the Meaſure juſt 


| mention'd : Thus alſo, A ; 


An Inc is the 36th Part of the ſame: ?- 
„ ens: 36. wad Rr. iebe v1, 9G of LE Rt 
Therefore, thoſe who deduce the Dimenſion of the 
Engliſh Ix cu from three Grains of BAxLET, are not 
altogether 'rigbt, ſince aur Iden has not any Reſpect, 
at leaſt” any immediate one, to thoſe Gx AINS (or any 


beſe 
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Theſe Things being promis'd, we may now inſert the 
TABLE o& Lone Meagunzs accordingly: 


i'r 2A Pace © 
[14 1 14 Fathom 


41 
17606 13 2 
FEET — 


Pan The eaſier to e ſeveral Bench, 
Italian, and Dutch Mathematical and Philoſophical Au- 
thors, it may not be uſeleſs to ſhew the 8 of the 

Engliſh Foo r, to the Italian, or * Ts the "_ 
Paris Foor, &c. | | 


A Furlong 
'$| A Mile 


w 


459 


* e — 1 
Some ofthe more | The Engliſb Foor 1 (9 TheZngiibFoor 
uſeful Fret com- | divided into | divided into 
pard with the 1000 equal; II Ho. 
£ngliſh Foor. | Parts. + 

Hy * f 
— — — 

| The Linden or IEEE . 

| Engiif Foor 1, ooo T 
TheRomanFoor: 5 1 =0 

or the Italian ts | 

| 9 from the | 4 
222 967 © 11,6 

. Of - boi 2 8 

Statilins + »972 E 

8 . 1 ! ; 

q TheGreciauFoort | 1,007 I o, 1 | 

| The Amſterdam | 

[ Foor = | 9 942 0-39 
TheLeyden Foot 

| which is vul- 

garly call'd the 

Rhinland one 5033 |: 2 00,4 
Strasburg Foot 920 o 1150 
The Royal Paris 7 

| Foor „068 I oo, 8 
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Again, ; 


One paris Royal For 12 Paucts or Thches. 
One Pouce, or Inch_ bs divided x2 Lines. h 
40 Big e „ 0D + - C32 Points. 


TABLE vi 


TG SQUARE MEASURES. 
A ſquare Inch 
. U Foot 

1296 

3600 250. 

39204] 22, 25 —— 4 fr. Pole | 
1568160 10890 19 435, 6 944. Rood 


. 43560... 484% 12424 0 4.4 ſq. Are 
2 [111 513hongoolageo 640) 4/7. Mile | N 


PF 154 | 24 120 s Is QOOIEIIANY TXT 
a 3 4 44 1 4 1 


Containing tbe various cv Are Megronns 


85 f 
* . A - | ” 
A Cubic Inch Wh Kt B 00 
; Fa! | L 
Do 
m_ - Py 5 


TABLE 


TABLE VL 


Containing the Pound TRox and its Pax Ts; by. which 
Gold, Silver, Jewels, Amber, Bread, Corn, Liquors 
Sc. are weighd; and by which the Proportion o 
Gravity, in Philoſophical ExepexrmenTs, which 
any two BoprEs bave to each other, is "I tryd; 
as ſuppoſe of Water to Quickſilver, Sc. Gold to 
Silver, Sc. ne 


A Grain 
EE 


e 20|AnOunce 
$760/240| 12 IA Pu 


Containing ſuch Parts of a Pound Taor, as Aporuzca- | 
RIES nom tfe to compound their Mepicines by, com- 


monly call'd ArorukxcARIEs Wercur. 


ai. 


J 5760] 288 


— 
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* n * P 1 9 s ; | 
«7; 8 - ”" a * 7 1 e 
«3 * 1 dis , * . 


TABLE X. 


* the Parts of 4 Pounds, commonly called a pound 
VERBDUPOTS ; i which are wtighid 4% Phyſical 

Does, Butter, Cugzsz, Freun Ouootsr, 
Rosin, Wax, Prren, Tar, TALLow SOAP, 
Heme, and all 'Things that baus Wiser all baſe 


MEeTtALs and MinErALs, 4s Igo, STEE 5 Leap, 


| Tin, CoppEx, _— e 


e "29.4, Duarter 


nd a9 A i n, 0 * 


K IF 1 . 
| 9133340) 2 0 17 
wy ({ 4}. © R—_— — 

— e, 


—— 8 * * a 


Pa 


T10J.- WH A  AAVOAN IN 1 „a! SM 1 *& 
| The Pons This, ite" Pam Aviz0Hs 3 ; 


| An Ounce TRor, is to the Ounce Avxxpurors; as 
1 to 51. 
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e 22 TABLE 
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TABLE XI. 


| Exbibiting the Engliſh Measuzes of Cayactity; by 
_ which Things Dzv- are meaſured, as GxAtn, SALT, 


[Cubic Inches 
| 33. Pines t 


26844 8 Gallons 8 
| $3574] 16 2 [Pecks 


[_21507 8 [4 Buſhels 


[272037] 512 | 64 | 32 | 8 | Quarter. 


- — i * — —— = * — = l = * — — 
1 —— ————ů — 
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73 
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Note, The Mas unks are here eubihited, as the legal 
Wincheſter BuskEL was ſettled, by an Act Par- 
liament in 1697, - according to ibe STANDARD in 
bis Majeſty's ExchraugR: Altbo the Corn 

: GALLON commonly receiv'd, confifts of 212 4 ſolid 
NCHES. "Nr Of £1 


TABLE 
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FACET I, 
A 8258 n of ee 35 which 


INEs, BxANDIEs, SPIRITS, STRONG WATERS, 


Mea, ERRY, Crpes, VIX ESA, - Hox ET, 
&c. are meaſured. 


Solid Inches. l FE = 
| 28 Pint Pants - * 

2 4— 

_4158 |_144| 18. |Rundlets 
12765] 252] 313] 1 {Barrels © -- 
9702 |_336| 42. | 2 1 3|Terces | 
1 $04[63 [35452 = ks gt wei? 
12484. 

29106 
58212 


E un _ 


N. B. 4 BAAAET by Wine ee "I 121 : Gallons ; ; 
but a 1 own Al comin 32 Gallons; ; and of 


Beer 36. N ain ese: | 
Now this Difference between ad Ale and the Beer 
Barrel, is only us'd within London, and the Weekly Bills 
of Mortality ; for, in all other Places of England, 34 
Gallons ſhall be accounted a Barrel of Beer or Ale, whe- 
ther Strong or Small, by Stat. I. of Will. and Mary. 


Moreover, the Capacity of a Callon of Fine ought to - 

be 231 Cubic Inches, and to hold 8 Pounds, 1 Ounce, 

11 Dram AverD UPOIS, of pure, or Rain Water ; or 9 

Pounds, 10 Ounces, 1 + Penny Weight Trox: But the 

Capacity of a Gallon, by ao is meaſured both _ 
2 2 an 


1 
- 
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and Beer, 3 to vhs 282 Cubic PAY and to hold of 
pure or Rain Vater, 10 . 3,426 Qunces AvER- 
DUPOIS. 


| Laſtly, A 22 . Val 1528 ne Incues ; 
that is, 7,48 Vine Gal loxs; and a Hg SHEAD £4 Mine- 
Meaſure) contains 8,421 ſolid Fir ; or if you alſo EY. 
- Feet and an half to bak in an HocstzaD, then the Ph 
will contain 14, and the TUN 34 ſolid Fave. 


The TasLEs exhibiting the Mzasuzes > ca, A 
whereby Beer and Ale are meaſur d, are as * — 


TABLE: "an, 


1 © _ wats en ON 
Shews tbe 1s 
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* uf nen. aur bee. 2 
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ue * Mag Es both for Beer 
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Exbibiting the bel 7 Gravity of ſrogal Fagan and 
Wann l very nearly. 
19,642 4008 Pure Gold 
I4,001 OL NOS. 
11,345] | Lead: 
21,099 Þ40% eben 
8585 ies | Copper. | 
«| .oB3507 +. a, of Braſh. 7] 
Ee 8 
. 1,643 . 5 a 
7,312 So is a Bulk of | Tin. 
a common Water, | Loadſtone. 
| 3 | 
As 1 is to to the ſame Marble. 
Bulk pf 2 | {how 
ry'd Oak. 
. 2 3 Cork. 
801.11 Ua 4 335 * e eee 2 * + 154 Water. LAY Av | 
| Vinegar... 
oy” Braudy..” 
Ic, Mk. 
dh. 4 1O8ve On 
8 j8d reis 
ee e an ae eee e 3 
— | FM WPF: LL 
55 3 
AES TONS, 7 the 8 Exerciſe, in 
ApbDITTIONW). 


I. An Houſekeeper in one Week expends 11. 5s. 1d. 73 
in the ſecond Heek 11.185. 8 d. 2; in the third Week 
1 J. 155. 3 d. 4; and the fourth meet 21. how much hath 
he expended that Month in Houſekeeping ? 
Anſwer. 61. 19s. 8d. 


II. A 


* 2 1 4 . 3 59 
5 299 Nett «<a : * ern - : * a 5 4 
* wt wg 3 \ . . * I 1 214 £7 321 91 7 % * bo 1 A 1 3 1 


Hog ſveads, 42 Gallons. of Red Port; by anot ber 14 
| ; and” by ano- 
ther 5 N ae 3. Hog head, 10 Gallons of Canary; What 


> 


of our Lord. 

19. i I8:5v93} enn 9 VER. rin, A. 71 
III. Vat Near therefore of the Julian Pxxrop is it 
now, in this preſent Near of our Lord s 
Ke een nen eke e ee : hon 
cr een ch bas an ur, £1 

IV. From the Creation. of Apan, to the Birth of 

Sxr (Cen. v. v. 3.) 130 Years; thence to the Birth of 
Enos Cv. 6.) 105 Tears; thence ta. the Birth of 
Carinan (v. 9.) go Years; thence to the Birth of 
Mai4ALALEEL: CV. Iz, Ie Years; -thenee to ther Birth 
of IARED (v. 15, 65 Nears; thence tocthe Birth of 
Enoer (v. 18. J 162 Tears; thence to the Birth of 
MzrxvszLAx (v. a1. ) 65 Years; thence to the Birth 
of Lauch (v. 25 0 187 Fears; thence to the Hirth 
af Noan (. 28.9 182 Years ; thence. to the Upipen/al 
Dxrve (Gen. vii. v. 6.) 600 Years: How many; Thats 


therefore was it from the Craatiay, of -Abam, to the 


Druek, according to the Hebrew Computation g 
—* Anſwor. 1656. 


V. From the Foundation of the Woxrp, to the 
Beginning of the Der ves, is accoynted x6 56 Tears 3 
and from the Beginning of the Dl ver, to the Birth 
of AxpRAxAn, Helvicus counts 2 Tears ; and thence to 
'TExAn 220 {ears ; thence to the Birth of ABRAHAM 

8 56 Bars; 


36d 


Hie counts 2013 Trars 


17% %/ Mars compleat according 


d e bu mary Aires were 8 Wall; 


Ty ue in Loder; in i594, 10635 died bf the ſumte 
| ey 593,” 1 37 1 


68586 of the Plague): Ted Bae 7 of the Plagua 
between the N rs M2 1665\ Both) — 
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no Tears (Gen. xi.) ; thence to the Promiſe given (men- 
tion d Gen. xi.) E count g . 3 on given to the 
Eoin out of Ber, He comts 4 %% Narr e Cal ith. 
u T. and Brod xii. Vi 41.37 and from that Going ont, 
to the Texers of SoLowey, Ha, in like manner, 
57 480 Pars; and thence to the Birth. of Cn Ter, 
compleat; ant he ſuppoſes that 

from thence to the N of the common e 
or DionysIan ERA, 2 Tears have elapſed ; and thence 
to the proſent Thar wherein this was wrote, we account 
to this Chr ö 

Herviovs, how long is it ſlace the "Of Ls ma 
122% 02 After" 50% Mart. Vi AN 


"17.7 to ge 


*% ay 84 100 10 


VI. A Surveyor having meaſured 5 ſeveral Piece: f 
Land, finds one of them to cotitain Y Ae ö NU, 
24 Perches; anbther to contain 19 Art, 1 Riad 16 


Perches ; another 3 Acres, 3 Rooda, 37 —— another 
12 Acres, 10 Perebes; and the Jaft to contain 1 Ayer, 


T1} 2 99 1 X. Þ S+L 05; +: 3" you Mo, a] ITY: 
| Apſwer. oy" 3 s BAY » WS 3” Neon 


+46.) 


VII. In the 286 2963, po? of 8 died: of the 


er; in 1603, 30978"; in 162 5, "54.265 (of the 
Plague but 35417); 1 1665. 97351 dy d (and of them 


cladedi3n wor) 2185 1 o J IVY n 9 90 220 
OY 20 repers, 457 c 21 28 2c t 


HE © 511 O © 54 ky % 
* 18 bos 190430 
— - * " 2 
% ITE „ Inn 
eV, «IJ'3 1 — 
X * ©. * ; 
1 * » . „„ * * . 4 F , 1 5 ; * 4 * 5 * 1 —— * 
3.0! eee 507 10 eee ee mort 
4 * N Ws. if b, TC. „ 1 0 * 414 1. p Ti Tf 25 
$ . * ** e 
7 ? TE 4 7 = _ 7 Ta we 2 N C.1 XY Þ * * 
% $ us #48 1 4 EY ' A F {7 0 11 1175 


ebrsroN 


The 4P-PENDIE © 
nr 2U BSTIONS is SuBrRACTION, 


I. Grorer, the ſecond, King of Great Barratx, 
was born October 30. in the Tar ou our Loa 19255 
How old is he October za. 1928 


Auſiuer. 45 Oe" Sis 91 ip; 63 5 0 ; . +: 
SW 1 e 


"yr 


* 


II. Queen tant, was Wos in che Dar of our 
Lonb 1682, March 1. What e x: r 
| Anſwer. 46 Tears. .- | 


III. Rome was built, according to Varro, in t the 
Near of the * PERIOD 3960 ; Tunier was born in 
the Nah of the Julian Prxron 4714: How many 
Tears before; Cun sr Birth was Rowe built, according 
to 0 ths | common „1 * 


10 che Near 1774 Hexzy II. . U 
and annex d it to the Title of the Crown „ 
How long i is that ago? 


Ss Anſwer. er. $54 Neos 2 EY « 

V. Rome was built, according to this e of 
Varzo, in the 390th Dar of the Julian PERI D: 
Our S uiour Cunrsr was born in the 4719th Par of 
the ame PERIOD: How many Mars therefore, accord- 
ing to A was ee oo nd the 

ALuſue. 7. 1 5 -þ 6d x n ig 
4 vt From the Creation Fe kar to inks univerſal 
Der uvax, according to the Hebrew Computation, is 1656 
Mars; and from the Creation of Ana, to the Birth of 


Dr ven happen after MxrxuszLAH was born ? 
Anſwer: 969. 


F 
3 4 


OS 


Marzuszlan 687 Tears: How many YTars did the 


Aaa VII. Tobacco 


362 


- 
——— td 4 "*« 2 
— 
——— 22 — 0 
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VII. Tobacco was firſt us d in ExefAxp in the Tear 
1585 ; the preſent Tear is 1128, how long is that ſince ? 
Anſwer. 143. 


VIII. From the ee of Avpan, to this Tear, 


1 728, are, by Computation, 56% Tears; and from the 


Creation of Apa, to the Beginning of the Chriſtian or 
Dionyſian ERA (Which HeLvicus ſuppoſes to begin πẽ/·ꝗ 


Tears: after the Birtb of CaR LIST) are accounted 3949 


Tears, what Tear of the Chriſtian Ex is this + 4 
| Anſwer. | L789. ire ONS | 


2v E 5 7 F ONS i in lerrieriearton, N 15 | 


_ 5 * great Circle, 2 Celeſtial or Trrrefrial, 1 is 


divided into 360 Degrees, and each Degree into 69 4 


Miles + 14 Poles ; how many Engliſh Mi xs is (a great 


Circle of the EAxr * or) the en r the 


EARTH? 


Anſwer. 25035 Miles + 240 Pals i. e. 25036 
nearly. 


4 Exch Olympiad conſiſts of a Gele a 4 Years, 2 
the Prxsr Olympiad was celebrated in the Vear of 
the Julian Pxxrop 3938, on the full Moon, ſubſe- 
quent to the Summer SOLsTICE : Wherefore any 
Olympiac _ being given, if the compleat Olym- 
Piads are X by 4, and to the Product be added the 
given 7ear of the current Olympiad, and then 3937 
be added, the Sum will be the Year of the Julian 
PER IO agreeing to the Olympiac Near yeny VIZ. 
from the full Moon nee to the Summer 
SOLSTICE. Jy raf, 


II. Ariſtotles 


+ „ RI N 
Pi L * by * 
. 448 
j 3 
* 1 1 
FL - © as 
4 7.3 
* 
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II. Axriſtotie was born in the firſt Lear of the goth 

Olympiad. What Year ” the "IK; PexIoD "es 
N with that Olympiac Tear? | f { 
Eee 4334. * | . 


8 N mean „eien bog the Ea is few 
find to 4000. i W n to 21120000 
ENG LIS . | | 


34 


II. Lreur runs thro* the Space of 1000 Diameters 
of the Earth in one Minutes Time, how 8 *. 
liſh Feet does it run thro” in the {ame Time? | 


ps Anſwer. 42,240,000,000. pe 


1v. The Sun is eſteem'd diſtant. FU the EAX TH 

1500 of the Earth's m a How many Ea ib 
Pap are they diſtant? _ tn. wxthilet edt 
_ Anſwer. .. 422,400,000,000.. e Hes: OAPI: 


T7 # 
a 2 


— 


e 


. The mean Diſtance of che Moon from the EAR T's 
Center is accounted about 60 of the Earn $ . 
meters: How many ExNeris Feet is it — oth! Pen 


9 


* « Anſwer. 1,267,200,000. 28 2113 Ott 


1 The Area of EvxR V Parallelogram WyraATs0EVER 
zs found by multiplying the Length and true Breadih . 
"wm Euclid, Schol. 3 35: ey 


* 
33% I AP 
* = w 16% 7% 


1 and ſuch e, tt I e my 


VI. An Acre of Land in de NOR Us ns 27). 


is four Rops broad and Forty long: Ho ny a 
| 0 does an Acre contain $2 188 * 12 


5 S LAY, - by ed 1 1 4 
1 I * | LY . A N 7 U $5 1 


WY | \ 
s 


be 100 Feet, Breadth 2 Teer, Heigbt 30 Feet : How 
many Bricks, one Foot long, + a Foot or | 5 broad, and 
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VII. There are forr Fields, ach of them in the. 
Form of a Parallel 8 (no matter whether Right or 
Otlique Angl'd): The Length, as alſo the true Nreadib 
of the H 57 1 is 60 Rods, Poles, or Perches; the Length 
of the Second is 99 Rods, and its true Breadth 40 40.; the 
Length of the Thitd is 32d, and Byradt) 30; and the 
Length of the Fourth is 180 Rods, and irs true Breadth 
20 Rods. What is the Area of Each? 
Anſwer. . 3600 ſquare Rods, Poles or Porches. 


VIII. There is a Plate whoſe Lengrb is 64 Er tet, ant” 
true Breadth x2 Fett, to be paved with Stone: How 
many Stones, each a Foot * will this Pavement 


e „„ 
Auſtuer. 2888. wo 8 ae , * 


4 1 


K 


Ts is; | 
6 3.4 &, * (þ Q© 


E The Solidity of every Cline with of every Pa- 
e- ae . is kack by mmtiphhinz the three 
Dimenſions, LENGTH, BEA DTR, and Dryzu in- 
to one another; Or., which is the ame thing in the 

End, by finding the Art a” of the Baſe hich 
may be any Side ar Pleafure) and. multiplying it 
into the Height. Zurlid. Cor. 40. as, :: 


| 7271 a7 Þ 
"T3 There is a Stone Cont, or a S788 Woch three 
Dimenſions are equal to each other, vi. each 12 Inches ; ; 
what is the Solidity of that Cuzt ?. 
. Anſwer. A 728 Cubic, Inches. cis Kn 


9 Of wi % + 


pw; 2. 


X. There is a Beam 10 Feet long, 13 . 2 
and 11 Inches thick : What is its ond Comment? 
Anſwer. 18480 ſolid Inches, s. 


„ 


XI. There 16 4 M to be büllt wholt Hoc OY 


. 


FT. of a Foot or | 25 deep, will do the Buſineſs 2 
' Anſwer. 48000, © 


? 


Viz. 


The 7 2 1X. 


Ne 10 ſiith Brides pla d e 
Length of the Mul propos d; readth-wa ays will be 
the Breadth of the Wall, and 120 placd one upon ano- 
ther will be che Heng 2 & the if; 


120 equal to 48000. Ber Here note, that in this Cal. 


culation no Account is Had of 18 Room fer Mortar 
for Joints. 5 


9 By the fate FRY by hat is Bund the Soli- 
any of a Cups or PAxAarLtELobIPED, may alſo be 
Wurd the. Crpnrity of any Veer of the Form of 
eitkter Cont of Fr Ex. gr. 


XII. There is a V7 Net, ext of whoſe Sides vithin is 
7 Feet ; what is the Capacity of that Veſſel l? 
Anſwer 343 Cubic Feet, of . Gitlons, equal to 


494 Hogſoeads, 5 Coax Lay 


— There a "ON 5 Feet Yong - Ani 


bay how yy Cubic N e | Water will it 


n 0 p » , * * — N 
Ny el N hs 5 Q n * © AJ: 5 % en % <1 . * + . _ 28 CA * * ” #4 
© . 2 1 +& >> - YE » mw * : ad . . | ' 


* 
Kao  » 


4 The Semididmere)* * into a ee aber gives 
the ren of the Cizcrz ; or (to avoid 7.185 
the fGiirth Part * the Pyodack of the Diametet and 
.. Periphery i is the Area of the Cin. 


„„ 


J Arb. Let he Munter of the chert be 28 Inches, 
the Periphery 88. What is its $ Area : 


"" Aiſwer. 616 ſquare Hiebe * 4 ſytare FRET +; 40 
ſquare In ebes. 


XV. Sus pole "this" A $ a to be 
231 32 oe Mitrs, and its "DramETER. to be 8000: 
of the ſame Mites hat is the Area 6 A Ereat Circle 


of the Eantu TO 
adT M1 | Anſar. 'F0 ,264;666 Lare man Mit: LES; 


as '© The 
OV. 


ways, will be the 


all. But 100 * 4 x 


— 


1 n 
9 * > *— 
— — « — — 
e — — — * 
F WY Ra ey r end CT 
— £ : 1 


— - 


— 


_ —— * 2 —_— 
- — 4 
— ——— — At — — — =. — — — — „ 
" -- — 


— — 
— — — — —— 222 
3 — = 7 T — — 
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J The Diameter of a Senkxxx multiply'd into the 
Periphery gives the Superficies of the Spurzs. 


1 XVI. The Diameter of a, SPHERE is 28 Inches, its 
Periphery 88, what is its Superficies 3 TIBET 


J The SOLIDITY of a Spükkr is produc'd Sos the 
* Superficies x the Sixth Part of the Diameter, or 3 


Part of the Semidiameter ; or, to ſhun actions, 
the Product of the Semidiameter and Superficies 


'T'®ISECTED, gives the Sol DIT of the SpRRE: 


XVII. What is the Sor Ibrrx of the Srxxxs juſt 
propos dꝰ 5 © 
Auſwer. 11498 3 Cubic Ix RS. 


XVIII. The Moon's Diameter is 2115 Mies; what 

is its Surface, and what its Hliditiy ? | : 
Anſwer. Surface 14,840,025 ſquare Miles ; and Soli- 
dity 5, 3/9, 309, 062 Cubic Miles. 1 


XIX. The Sun in Diameter is 763000 Miles; what 

is its Surface, and what its Solidity 7 

- Anſwer. Surface 1,828,936,179,000 ſquare Miles, 
and Solidity 232,579,71171,429,500,000 Cubic Miles. 


XX. Mrxcvuzy, the neareſt to the Sun of the 
known Planets, is in Diameter 4240 Miles; what Sur- 
face has it, and what Solidity p nts ao RO ne 


Anſwer. Surface is 56,416,800 ſquare Miles, and its 


Sblidity is 39,910, 272, o00 Cubic ones. 


XXI. The Planet Vxxus is farther from the Sux, 
and is in Diameter joo Miles; what Surface, and 
wi Slides Ren TD nn me DL ES 
Anſwer. Its Surface is 196,062,200 /quare Miles, 

and its Solidity is 258,148,563,333 Cubic Ones, 


The APPENDIX. 


£ XXII. The EAR TR is the next PLANET to Ven 


| Us: 
it is in Diameter 8000 Miles ; what is its Surface, and 


ES EET. ciao. qi 
Anſwer. Its Surface is 201,056,000 ſquare Miles, 
And its Solidity is 268,074,666,666 Cubic Ones... 
XXIII. Maxs is ſtill higher in the Sytem; it is in 
Diameter 4440 Miles ; what Surface has it, and what 
E . 
Anſwer. Its Surface is 61,929,120 ſquare Miles, and 
"its Solidity 45,827, 548,800 Cubic Ones. 


XXIV. Joerrix, the largeſt of al the Praners, 
is much higber in the SysTEM ; it is in Diameter 81000 
Miles; what Surface has it, and what Solidity. 


_ .,. Solidity 218,260," 58,000,000 Cybic Ones, ..,,.... 


the known PLANETS, .is. in Diameter 68000 Miles; 
what Surface has it, and what Solidity © © 

_ Anſwer. Its Surface is 14,526,704,000 ſquare Miles, 
Aud its Soljdity 164,63 5,978,666,666 Cubic Miles. 


J The curbd Superficies of a Right Cytinps, is 
' » had by Multiplying the Periphery of the Bas by 
the Height. „ 


. 5 


XXVI. Let the Basx's Periphery be 88 Inches, and 


the Hercnr of the CyIIN DER 48: What is its Super- 
ficies ? (i. e. the Curv'd Part) the Superficies of both 
Bases being excepted. | 
Anſwer. 4224. ſquare Inches. 


plying the Bast (i. e. the Area of the Bas) into 
. © the Hereur.), 


XXVII. 


Anſwer. Surface 20,611,908,000 ſquare Miles, and 


XXV. $atvan, the Higheſt and moſt Remote of all 


© The Slidity of a Cyiinves is obtain d by Multi 


367 
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E XXVII. What then is the Solidity of the Curinpes 
whoſe Bays is 616 ſquare IN nE, and Hxxeur 48 


ches? 
Anſwer. 29568 Cubic Incuss. 


© The Curv'd Superfities of a Right c is pro- 
quc'd by bin the Peripbery of the Nu 
into bai the Sto of the Cons. 


"= . XXVUL Let the Perrprry of the Cont? 8 118 
be 88 Inches, and its SIDE 43; what is its SUPERFI- 
CIES ? 


_ Anſwer ax ra {quare Inches. 


| 4 The Solidity of a Cone is roducd 6005 the Baer 
= x a third Part of the Height. | 


= CER XXIX. What then is the Sd) of the 8 
| 5 whoſe BasB is 616 ſquare Incas, and Buzz, * 
5 Inc hes ? 

Anſwer. 9856 Cubic Inches. 


'Thus may the Solidity of every Sri 14 © hatſo- 
ever be found by mul- the eee Hei | 
tiplying its Baſe into T 4 of rhe Perpendicular Height 


1 de 2 e of 29 9. 12. 


_ __ - _ WW. * 3 \ Pe * 1 
* * , x p ” , - / be. 
4 * © 8 
- 2 , P a 5 ; 3 


QUESTIONS 


* 2 . 1 2 * * 3 * 1 
4 . J — 4s "* : . 
#1 * 


* 


* * 7 
7.4 41! ' S374 OR. 9711877 1053 1 iT 15 TY 


5 in Drvurox. 
I. The Mean Diſtance of the Moon from the ore 's 


Center is reckon'd about 1,261,200,000 Eugliſh E 
how man Mrs Wen 8 it, e Mt Bit to to 
make a Me? 


Anſwer. 440000 


H. The Sox is rector'd to be at at 
Engi Feet diſtant from the EAKTH; how many 
MiLEs then are they aſunder ? 


Anſwer. — 


III. 7 


2 If, having the Year of _ an Pextos given, 
Fou would find the Olympia Year agreeing to it, 

from the given Year fubtract 3937, and divide 
the Remamder by 4; the Quotient will exhibit 
the Olympiads and the emainder the Lear 
16.14 of the rem Gene 3 


HE What Olympia Year a2tees to the firſt Year o 
he Building of the City of ONE or, accordin 


the Varroian Computation, to the 3961 61ſt Year. of — 
Julian Pezrop? OO P94 20 


44 2>. 1 * 


er. 'The ath Year of the 6th Olympiad... That 


is, whenſoever nothing remains after the Diviſion, i is 


perform d, it is from thence evident, that in the 
given Year of the Futian PERI OD ſome Cycle 

. Olympiads or other is compleated; that is, that it 
is the 4th Year of the current — 


. What Olyntp tar Veat agrees to the Ver of our, 


2580. 17273 ie. to the Year of the Julian, PczLoD: 7 


6440 ? 
Anſwer, 'The 3d Year 6 the 62 25th Olympiad 


* 1A Bb b 2 v. A 
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Length © 


} 


V. A Pranx contains 40 ſquare Feet ; but the 
Breadth of the PLanx is 2 Net: What then is its 


Anſwer, 20 Fre t. 


* 


Length of the Room is 18 Feet ; what is its Breadth ' 
Anſwer. 12 Feet. 3 


VII. The Breadtb of a Rectangular Fiery is 8 


Rods; what ought its Length to be, to contain an Acre 


of Land ? 
Anſwer. 20 Rods. 


VIII. A Chamber Frook 12 Feet broad and 20 long, 
is to be coyer'd with Boaxps a Foot broad, and 10 Feet 
long; how many ſuch Boaxps will do the Job ? 

Anſwer. 24. For the Froog contains 240 ſquare 
Feet, i. e. 12 Feet X 20: Wherefore, ſince every 
Board is but 1 Foot broad, and 240 — 1 is equal 
to 240; it is requiſite that the Length of all the 
BoARDSs be 240 Feet. But each Boarp is 10 Feet 
long, and 240 — 10 is equal to 24. Therefore 
tis manifeſt, that 24 Boaxps, each 10 Feet long, 


are adequate to the requiſite Length: . 


IX. There is a CHARBER whoſe Length is 16 Het, 
Breadth 14, and Height 12; how many Tards of Tard- 
wide CLork are ſufficient to hang all the Sides of that 
fd io od no 

Fr: NO / alt 6. 


X. How many Tards of ordinary STuzs, 2 Tards 


wide, will line a Piece of Tarzsrtzy. 24 Feet long, and 
8 broad? — | I © 4.4.0 


- 


_ Anſwer. 104 Tards., 


, Ty e N 0 OY” * 1 * "£ l 5 YF-p -v . . 6 3 
L l * 2 | an „ P k 4 5 A 
4 0 | | 
24 * * * : — 1 * 
1 | IN 1. 3 7 1 a 


3 


XI. The Capacity of a Crsxxxx is 64 Cubick Feet, 
the Longer oe"! it 1 8 1 A and Breadib 2 ks what is 
its Depth £ „„ 

"Anſwer. 4 Het. dor oj 


XII. A Crerenn is deſiv's: 1 lch will Abe 10 
Cubic Feet Ci. e. a little more than 74 Gallons, Wine 
Meaſure) of WATER; but the Place where the Crs- 
TERN is to be ſet, won't allow the Breadth of it to be 
above one Foot, and the Length 4 Feet: How deep then 
ought the CrstzxN"to be to hold the Wr * | 
tity of WaTER ? . 

Anſwer. 2 1 Het. e 


XIII. The $olidity of a Cylinder, whoſe Baſe con- 
tains 616 /quare Inches, being 29568 Cubic” Inches; 
| what's the Height of that Cylinder? | 
 Avifwer.” 48 Inches. lg N nie 


> 


" * 
A 


XIV. The Solidity of a Cine, whoſh Height is. 48 
2 being 9856 Cubic Ind bes, whats the. Area of 
its Baſe ? f FX 


Auſi wer. 616 aan, Inches. 


* 
jo ” * 
1 44 uf 


XV. The Solidity of a ShERER5 whoſe" auge con- 
tains 2464 /quare Inches, being 114 Cubic KA 
what's the Diameter of that Sphere 5 ann 

Anſwer. 28 Inches. e 


The folldwink: ' Queſtions in Reduction, are but Que- 
ſtions in —— and 'Diviſion, and will fart 
Exerciſe, pub 2 l : 


4 

— 
„„ ara) 4 
1 J & S%$* 14 * by # a 
. 


- 
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2 d in Revere, 
I. in 8706 Nobles (each 6 3.8 40 how. many Eur. 


. L 
Anliuer. ae, TEE LT 0 W084 
1 1a hy (ach 21 0 bow r on, „ 
a6 


111. In 1728 Tears (x Year 3 365 Days 6 Hound 
how many Minutes ꝰ 
Anſwer. 908, 858, 880. 


4 IV. In 253 * ound, Troy e man Grains? 
— bs, a.. 


V. In 994 Tuns, how many Pounds hes; 
acts N x 


VI. In 144 Hogſhirads of Wine, how many Pn 70 
Anſwer. 7257/6. 


VII. In 640 hrs how many Gare Tards ? | 


vm. * 5 Ge Ls, how any . Aoi 7 
Anſwer. 632448. 


IX. In 2728 ſolid. Feet, how many Cad anke 25 
Anſwer. 298596 


X. 120 Signs, or 360 Died: FOE many Thirds pg ; 
Anſwer. 11,160,000. 


XI. In 2,785, 920 Farthings, how many Nobles S 
3 8706. | 


" 


* XII. In 


The PEN DT W: * ) 3509 


a. In 306054 her ed how N cuineus «ach 
21 5 
| Anſwer. 4858. 


XIII. In go8,8 58,880. Anne, how many 0 
(allowing one Lear to contain 365 Days 6 e * 
Anſwer. 1728. "OO 


XIV. In 149,280 Graits, how g 1 
Anſroer. 253. 


XV. In eps ol Pounds Avoirdupois, how many 
Tuns ? | 
Anſwer. 994 


XVI. In 52506 Pints, how many | Hoy ſheads of 
Wine 
© Anſwer. 144- 


rr y " » aw” ** 


XVII. In 3,097,600 271 Tards, how many Acres 9 
564. 


«+ D- 


X vin In 632448 _ Inches, how many "IR 
Tards : | 
| Anſwer. 468. 


XIX. In 2,985,984 ond , bow many | Gli 


Feet 5 
Anſwer. 1728. 


XX. In 17,160,000! binds, us mon 20 
Anſwer. 2 te (Re) 


XXt. In 254 1.115. 2 d. 4 Perle, how many 
aa >: at 54 d. per Feewch Crown ? FOOL. 
G4 Anſter. n tt an K 1 _—_ 8 


XXII. In 
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XXII. In 4260 Dallars 15 44. 4d) how many 
AMilreas (each 65. 6 d.) _ 
Anſwer. 2840. 


XXIII. In 58940 Ells. Flemiſh 6 3 Quarters ＋ 
an n Engliſh Yard) how many E//s Engliſh + 0 
Anſwer. 35364- 


XXIV. In 1121 French Crowns, at 54 d. + apiece, 
how much Sterling ? 
Anſwer. 254 J. 115. 2 d. 4 


XXV. In 2840 Milreas (at 65. 6 d. each) how ma- 
ny Dollars, at 4 5. 4 d. each? 
Anſwer. 4.260. 


XXVI. In 35364 Ells Engliſh, how many Elts 
Flemiſh © 
Anſwer. 58940. 


2, NS in the Single Rule of Three 
DIXE COT. ; 


I. If a DxAPER buys Broad Cloth for 16 5. and ſells 
it for 18 5. a a, what does he gain per * Wt. 


laying out 100 J.? 
_ Anſwer. 12 J. 10 5. 


II. How many Ounces of 3 at 55 5. 6 d. an 
Ounce, will 67 J. 6 5. 1 d. pay for? | 
Anſwer. 244 Ounces, 15 Pemny-weights. 


III. If an Ingot of Gor weighing 9 B. g og. 12 
be worth 4111 12 6. What is a Grain of that 2 
worth? 
Anſcuer. 1 Farthings. 


IV. If 
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IV. If a Dozen Els of Hol LAN are valued at 34. 


65. how much will 8 Pieces (each Piece containing 34 


EW amount to, at the ſame Rate ? 
Anſwer. 115 * 16 S. 


V. If I buy 2 C. 1 gr. 7 bb. of 8 for 641 ys. 
how mult I/ it by Retale, viz.. how much por Ounce, 
to gain 21 J. 11 s. 8 d. by the Whole & 

| Anſwer. 5 d. 


VI. If + of a Yard of Verver coſt + 5s. 3 d hs 
many Tards will 137. 15 s. 6d. buy, at that Rate ? 
Anſwer. 28 2. 


VII. If + Part of a a . be worth 387 J 15 5. what 
is Tg Part of that Sure worth? 
Anſwer. 96 J. 18 5.9 d. 


VIII. What does the Whole Pay * a Man of War's 
Crew of 640 Sailors amount unto, for 32 Months Ser- 
vice, each Man's Pay being 22 s. 6 d. a Month « 9 


Anſwer. 23040 J. 


If the CroatninG of a Repiment of Soldiers, 
confifiing of 590 Men, coſt ek 1 5. 8 d. how much 


is that a Man? 
8 An fewer. 3 J 15 8. 8 d. 


X. If the Expenses in 5 Sir Weeks, 
amount to 9 . 35. 6 a. nen long will 100 þ laſt, a 


that Rate? 
Auſmer. 65425 Watks oanbich. 1 is about 1 + Tear. 


XI. One Bricklayer, A, can build a. certain Wall i in 


36 Days; another, B, can build the ſame in 42 Days; 
in how many Days chen can they finiſn the ſame, it 
oo work together ? 
Aunſwer. Days 8 | 
__ DT 
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will go; how much do the Cxevitrors, by 
fi ition, receive per Pound? 
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XII. A Drrox owing ſeveral Perſons in al 1490 J. 


4.5 10 d. compounds fr. and pays them as far as his 


Fects, which amotint to no more than 931 4. $5.1 d. 5, | 
this Compo- 


Anfwer. 125. 64. 


XIII. Suppoſe one bays 245 C. + of Hops, at 24 
16 5. per C. and ſells them for J d. a Pound ; what does 
he gain by the hole, and what per Cent. & 

- Anſwer. He gains in all 114 J. 11s. 4 d. and 16 1. 

13 8. 4 d. per Cum. 


XIV. How many Pieces of Max BTE, each 1 4 Foot 


ſquare, will pave a Hall containing (in rot 10 ſquare 


Tards : 


Anſwer. 280. 


XV. If, at RorrERDAM, I buy 850 Flemiſh Ells of 
Linen for 206 /. 5 s. Sterling, what. may LI fell an El} 
in London for, to lofe nothing thereby (5 Ells Flemiſh 


being equal to 3 Engliſh ones) ? 


Anſwer. 4 8. 2 d. 


XVI. A Dxayer bought 4 Bales of Ciorn, each 
Bale containing 6 Pieces, and each Piece 27 Tards, at 
16 J. 4 s. per Piece; I. demand the Price of the 1 | 
and the Rate per Tard 5 

Auſcver 1 Tard coſt 12 5. and ths Whole 388 1 165. 


XVII. A Werne lays out 142 J. 10 5. 9 d. in 4 
ſeveral ſorts of WINE, and of each a like Quantity, 
Viz. Red PorrT at 5 5. SHERKyY at 6 s. French CLARET 
at 9 5. 8 d. and Bon UND at 10 f. 6 d. a Gallon; what 


Quantity of each did he buy 7 


7 firs 94 Gallons; * to 1 Hex eas E of each. | 
XVIIL #1 
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on * - . N . 5 7 - ; 
5 5 "Ms, T3 ITE | wv 2d WL. „ 6 1 
VIII. A D r, in ſellin ain oe 
XVIII. users r, in ſelling a certain Quantity 


of RuvBarxs for 86 J. 13 5. 4 d. gain d after the Rate 

of go per Cent. ; what then did that Quantity of Rxv- 

BARB Coſt him? N 1 
Anſwer. 66 J. 13 5. 4 d. 


XIX. A Mzz.cxant receives. 1000 Pieces of Eight 
( Mexico) at 4 5. 6 d. each, and ſells them for 4 5. 8 d. £ 
2 what does he gain, as well by the I hole, as per 
Cent. a 


per Cent. 


XX. Bought 20 Chaldrons of Coars for 25 J. and ſold 
them for 30 J.; but if they had co me 30 J. what 
ſhould. 1 have ſold them for, to have gain'd after the 
e enn, on od FEES 3 
* Anſwer. 36 J. 

XXI. Suppoſe a Foorman walks on continually 24 
Miles a Day, and, after he has been gone 6 Days, is 
3 by a Honxs MAN, who rides 36. Miles a Day; 
ow many Days, and how many Miles muſt he ride to 
overtake the FoorMAN ? 
+12 1 fnſaer: 432 Miles; in 12 Ds. 


* XXII. If an Ingot of Sriver weighing J Ib. 6 og. 
and worth 4 5. 10 4 an Ounce, be melted. down t 
ther with another, weighing 9 I. 2 og. and worth 5 s. 
8 d. an Ounce, what will an Ounce then be worth? 
70: 3u1 Anſwer... | $..3:4, 5. un i Shodone HM 


$ Par on 2 
%# 


| XXIII. If a Schoot-Boy ſpends haf a GurxxA in a 


* 


 Anfwer. 38 57 Meeks. 


- 


XXIV. A Gentleman expends 6 J. 6 4. 8 d. a Day, 


one Day with another, his yearly Esra TE being 2000 7. 
a N 4 AY C 1 E 198 . clear: 


8 
„ > 


1 s 
S. oy 3 2988 


Anſwer. His whole Gain is 9 1. 4.5. 6 d. and 4 8 


Fortnigbt, how long will 10 J. laſt him, at that Rare ? 
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clear : Query, Whether he lays up any thing out of his 
rt out-runs it, at the 7e ar's End; and how 


much ? 
Anſwer. 71 expends Om”: above hi _ 311 1. 
13 5. 4 


1 Gentlemar' $ daily | Exponces Colts Day with 
another) are 1 J. 8 s. yet at the Nar's End he finds he: 
hath laid up 388 Guia; ; what's his ont Iycome © 
Anſwer. 918 J. 8 3. 


XXVI. A Gentleman, out of an EsxATE of 1800 K 
a Tear, clear, wou'd ſave $00 MARES early; what 
may he afford to ſpend daily * | 


Anſwer. 1 l. 16 5. 64. 4+. 


« XXVII. What muſt har Cn * Wld 
1800 J. a Par in LAN Ds, pay towards the Lawny-Tax, 
that Near the Tax is laid at 3s. 64. in the Pound? 
Anſwer. 315 J. | 


Cn 
5 


XXVIII If 5 J. Principal Hiviey, can 6 5. in ene, 
what will 100 J. gain in that rg at that Rate? * 


$4 - Anſwer. 6 J. 


XXIX. What is the He of 100 J. e he 
25th Day of December, excluſive, to of 1ſt Day of 


Auguſt Ka n at the Rate 5 J per f. 


XXX. 050 1 . 60 geen, of WiN ER for 
850 J. 10 5. out of which, by chance, are leak d 7 2 
Cullons; how muſt I fell it a en to be no' JE H 
the Bargain ET OS, > 

X Anſwer. 5 5s. © 


XXXI. Suppoſe 1 4 Fig fend, 6 Wrun for 


$67 4; how miſt 1X1 it per Galen we gait 20 per Cm ? 
Anſwer. 5 1. 4 d. 3 J. 9 Fo 


XXXII If 
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XXXII. If 1 buy Sarrru at 6 2, 8 d. 4 Led, 


which, being damag'd, I wou'd ſell at a Rate, 
I loſe 10 per Cent.; what is that Rate ? 5 
Anſwer. 6 8. a Jard. 


XXXIII. If A gives B 51 Reams of Parxx in Bar- 
ter, for 3 C. 3 qrs. 5 Ib. of Toß Acco, valued at 1 
6 d. a Pound; how's the Paper valued per Wr N 
Anſwer. 12 f. 6 d. 25 


| | XRRIV. How mark Py at 9 a. 4 a Pound, 
muſt A give B for 2 C weight of TRA, worth 10 d. an 


Ounce ? 
Anſwer. 32 C. 3 416. 7 th. 49. 


XXXV. A Merchant has 648 Tards of eee, 


worth 14 5. a Tard, but in Barter values it at 16 5. a 
Tard; and this he wou'd exchange for Wine, worth, 
in Ready Money, 42 J. a Tun: Therefore, to propor- 
tion the Barter equally, what muſt a Tun of WI NE be 
valued at, and how many Tuns muſt be given for the 
Broad Crorn ? 

hy 10 Juns, 3 Hog ſheads, 12 Gallons, + - Fo 

a Gallon; and valued at 48 J. a Tun. | 


XIXVI Two Corn-Faffors A and B e A hath 
* Buſhels of BaxTET, worth 3 5. 4 d. but, in Barter, 
reckon d worth 3 s. 7 d. the Buſket: B has WHEAT 
yorth . a Buſbel, which, in Barter, he values at 5 5. 
4 d. The Deſt gion is then, how many Baſpels of 
Wurar B mult give A for his 5756 Buſbels of Bantzr; 
and whether A r K has the Better of the Bargain ? 

' Anſwer. B muſt give A 387 Buſbels of Wurar ; 
which are 3 Buſbeis more than he wou'd, if the 


Barter had 1 equally proportion d; and chere 


fore B loſes ſo much by this Barter.” For, 
1 proportion the Barter equally), B ſhould have 
valued his WHEAT At F 5. 4 d. T a Buſbel. 
Cce 2 XxxVn 


* g jo R — * — z "BY wo TY, ge” ! » * — ITY: * v of R 9 8 TS " q * 8 . 1 a N 

x „ ; „ i , R . 

Coty 0 , | 
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* 
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12 


XXXVII. A Factor remits from Oporto to London 
654 MiL-Reas and 7/5 Reas, at 6 f. 10 d. per MI - 
REA; how much Sterling do they amount to? 1 
Anſwer. 223 J. 14 5. 1 d. 4. 


XXXVIII. A Merchant at London pays in Exchange 
for Roan 64/7 J. 19 8. d. 1 STERLING, at 54 d. + per 
French CxowWN; how much 'Touxnors muſt he receive 
at Roan d e . 

Anſwer. 8560 Livres, 10 Sols, Tournois, equal to 

„ 2853 + French. O. & 


bg. XXXIX. A Merchant at London remitted to Amſter- 
dam, by Bill of Exchange, 88 1. STERLING at 33 5. 
4 d. Flemiſh per Pound SrERLIN S; how much Flemiſh 
Money was paid at Amſterdam ? „ 
1 Anſwer. 1313 J. 65. 8 d. Flemiſh. 


1 Remitter at London draws upon Dublin for 
855 J. 14 5. 6 d. + Iriſh, at 10 d. + per Cent. Value re- 
ceivd in London; how much SrERLIINS was receiv d 
there ? | | | * 


— 


| Anſwer. 4 b 8 5. 3 4 4 + Sterling, 


I fhall next inſert OCE STIO NS which relate to 
the Meaſuring the CixcLe and SpRERE, and then give 
ſome of other Kinds, wherewith the young  Arithmeti- 
cian may be further exerciſed in this moſt uſeful Rol 
of PxopoR TION, and be at the ſame Time inſtructed 

in ſeveral Awalogies. or Proportions, purpoſely ſtated 
for the So.uTiON of thoſe and ſuch like QuesTIoNs, 

| leſt he be deceiu d, and take thoſe Things fo be Pro- 
PORTIONAL which are not /o; of which he hath been 
Caution'd in the toth Chapter. „ 


4 The Drauerezs of Circles and their Cizcon- 20 | 
1 -. " FERENCES are directly Proportional; which being 
ö granted, the following Queſtions may be eaſily ſolv d. | 


XLI. Sup- 


6 a * ” ** PT ID ba Ny O * * 4 * p 
1 * N 


* . . * * F __ J ww X. * 4 , wail 14 


XLI. Suppoſe. the ** of one Circle to be 
j Inches, and the CixcunrERENCR 21,991 Inches; and 
the DrAM ETER of another Circle 15 Inches; what is 
* CixcuMFERENCE of this * Circle PC 


on MORT; ee e SOT f fis f. Þ 


41 6 An 


” 


G 
| | 
5 


— 


XIII The ebe of one Cirele being 
21,991 (as before) and the DrAME TER / Inches; and 
the.CrxxcuMeERENCE: of another Circle 47123 » (27-0 ; 
what is the DrAMETER ＋ this other Circle ? 

Anſwer. 15. 


1 


> ors 


1 The Diameter of every | Cirel i is to its a 
as 7 to 2a, or as 113 to 4 ot, more accurately, 


as I to 3,1419. This being granted, the follow- 
ing QuzerxbNs _ be _" 


"XI. The Dir of 4 Circle being I 5 Inches 
| (as in the former Propoſition), | what i is the Crx un- 
FELENCE ? 


Auſiver. 48 13 


* 9 =. "Teh 
oP £#- YL z * 
. 


XIIV. The Crxcunrentnct Go" a car. "being 
47,12386 Taches, what is its DYAMETER ? Ea wh 
| . 15. vv 


* 4 T he Area & 5 a Circle has the ſame Proportion to 
the Square of its DtAME TER, as the Ath Part of 
the CixcUuMFERENCE TOY: to the DIaMETEs ; 


1.) +, Which, being: granted , 1 


7 Ar e l is: DiAMETER at 4 e be 113 - L 
_w_ . its C1xcUuMFERENCE 355, What is its Area? | 
1 Anſwer... 10928, n Tar x 


1 The Area of a Cizcie is to the dar of its 
DramErtEr 4s 11 to 14; or, as '0,785399 to 13 
ay which. mo granted ; 


© x 
- * f þ, 
1 i 8 0 
we OY 8 7 


XLVI 


The PE NHD TX. 
XI. VI. What i is thi Area of chat Ven whoſe 


IAMETER is 113 Feet G 
Anſwer. T0028," 59 aware Feet. 


1 Again; The Area of a CrxE is to mY nk of 
its PERIPHERY, As 7 to 88 ; 5, fs as , 79577 to I. 
Therefore, | 


XLVII. If the e ar a cru, be 355 Fed, 
what is its Area? 
Anſwer. 10028,69 ſquart Feet. 


i The Roor or Side of the . uare inſerib'd in a 
-IRCLE is in proportion to the e as 


0,707 10% to 1. Which granted, 


XLVIIL What's the Side of the n. inſerib'a 
ina Cracxx, whoſe Drawers is 113 Feet? _ 


Anſwer. 119,90309. 


T The Root or Side of a Square equal to the Wb 


of a CixcLE, is to the DrameTEs, as o, 88622 
to 1. And this i calld the e of che 


Circle. 


XIIX. What then is the Side of the as that's 
equal to the CtxcLe, whoſe Drawers is 113 Feet 7 


Anſiwer. 100, 1436 Feet. * 


5 The Superficies of a Spurne is to U Suare of 
its Diameter, as 22 to ); or, ee to I. 
Which being granted, ped e fu "oY T 


L. What's the Superfities of a SpxkRE whoſe | Dia 
meter is 3 Feet © 


| Anſwer. , 5 23,2743 Jexare Ret. 1711 
W e. 


. 
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_ The TY Square equal ae ungen of 
a SpurrE, is to the Diener nN as ,a 
to x. Whence/, e 


II. If 4 Spnrnt be 3 Feet in Dianeres, what's 

the Side of the Square ds "W's. Squal 0p" 127 e of 

that SpREREꝰ ä 
Anſwer. 5579 36 Feet. | 


41 


« Again; The Side of a * — Py ws: the « ups 
" _—_ of a Spurs, is to ee 
925641 89 to 1. Whence, 


1M. If the Peripheny of a rns * K talxr Feet, 
„ats the Side of the Square that's equal to 'the-Guper- 
ficies of that SpRERRꝰ rtf 
Anſuer. 5.31735 Feet. | 
4744 2 enn 
. The Roor Arne cb abi the Sols. 


Adlty of a Spuk E, is to its Diameter, as „ r 
— 46 13 , NL ene e 50 o * 


0 2121 1445 2 15 J. 9 Na 
LIII. Su ppoſe tben the Munterer of a n to be 
7 Feet, what's the Side of the Cone _ s om to the 
Solidity of that SpHE RE? 4 DBA 7 
War Tn $,64298 Re, 5 51 no b dito 


e Mone $3 93; 0321 ne Will AIC | 


— 


4 Again; The S de of a Cuz equal to the Solidity 
"of a Senn, is to the 3 as gebs to 
een 7 age at 0; 


mv. "What's the Side & the Bn: e 
the Solidity of a SpRERR, whoſe Periphery i is 22 
| | Anſwer. 5584423 Fer. r e. 


TT "oo — 


F 
1. 4 


Wa 
* 


J The Solidity of a SPHERE, is to the Cube of i its. Dia- 
meter, as o, 3236 to 1. And 3— 0 


40400 


ILV. FE 


181 
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ILV. If therefore the, Diameter e Sex 
Feet, what's the, Salidity.?. N 4354+ 7 
Anſwer. 179,6 Cubic Het. 


384 


* 


n be 7 


* * 
* 
953 22 1 


Again; The Slidity of a SnnERE, is to the Cube 


its Periphery, as o, ol 6887 to 1. 1 r. 
9 Whence, | C 1 


1 
4 

- : 
* 


LVI. If the Periphery of a a Spurne be 22 Ea, 
* its Solidity "= L + mi2A- Þ 
- Anſwer: - 17997 Cubie Her. n 


C The Area of an tA is to a Circle ackerivia 
on its Tranſverſe. or Longeſt. Diameter, as the Con- 


4 i or Shorteſt. Ma is 0 the 7 e. 
erefore, 


LVII. Suppoſe the Conjugate Heer of an ELIIp- 
s1s to be 4 Feet, and its Tranſverſe. Axis 6 Feet, and 
the Content of the Cizcre, deſcrib'd upon the Tranſ- 

verſe Axis, to be 28,274 ſquare Feet, what is the Con- 
ten of the ELLIPSIS ? 


9 of leur 18,849 er, Feet. 720 


* A gain ; The Area of an Exypncre,, is to a Circle 
| deſerib? d on its Conjugate. Diameter, as the Tranſ- 
bake Fanart is to the Con ate. Whence, 


1 


5 


LVIII. If the Conj Nate Ben 2. an 3 
| be 4 Feet, and its Gage 6. Feet, and the Content of 
[ the CiIxcIE deſcrib'd upon the Conjugate Diameter 
be 12, 366 ſquere- Frets what is we ee, pf. the 
Enn ogra 5! | | 
| Andie.” 18 of ſquare Rer. 


1 


— 
* 
x — 
1 % © 's 
* 
* © % 0 


. 
EY 
© 


1 * — —_ * = a * 2 \ . . A wv + 2 * 
* 0 N * * 1 % LS p 
q W< * 4 4 1417. N 4 3 0 1 ; I < * 2 bolts £ © £15 \ 4] \ id 
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Coxor. Hence it may be plainly inferr'd, that the 
Area of every Errrvsts is a Mean Proportional 

between the CTRL ES deſcrib'd on its Longeſt and 

. © oe EG TT 


. 


Our Country-man, Mr. Noxwoop, in the Year 
1635, by making proper Obſervations, and actu- 
ally Meaſuring from North to South, found, that 

for each Degree of Alteration of Latitude, the 
_ . Diſtance meaſured was 69,5 Mlle. 


LIX. If then there are 69,5 Mcrtes in x Degree of 
the Circumference of the Earth ; how many Miles are 
there round the Earth © ED 
Anſwer. 25020. 


LX. The Sux is ſaid to perform one entire Revolu- 
tion (or 360 Degrees) in the Space of 365 Days, 5 Ho. 
48 Min. 57 Sec. calld: a Tropical or Solar Tear. How 
much does it move in one Days 1 
Anſwer. 59. 8". 19. Se. 


T By the 4th Prop. of the 6th Book of Every, 
the following Proportion is juſt 5 : 


- 
. 


As the Length of the 8 of any Upright Pole, © 
et 


or other Perpendicular Object, is to the Height of 
that Object; ſo is the Length of the Sxavow, any 
Building caſts at the ſame Time, to the Height of 
that Building. | el 7 


This being granted, we may put the following 
QUESTIONS. e 
IXI. If a Pele 12 Het high, ſer upright, caſt a 
SnA pow 18 Feet long; and, at the ſame Inſtant, a 


D d d Tower 


385 
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Tower caſts a SHapow 168 Feet long: What is the 
% ͤ-m 4 I-03 
Anſwer, 112 Feet. 


 L.XITVL. If any Building, 30 Feet high, caſts a SnA- 
pow 24 Feet long; and, at the ſame Inſtant, a SrREPIE 
caſts a SHADOW 216 Feet long; what's the Steeple's 
Height ? 1 25 „ 
Anſwer. 210 Feet. 


© The Arras of all Similar Figures (are to each 
other, not as their like Sides, but) are in a Dupli- 
cate Ratio of their Homologous or like Sides ; or, as 
the Squares of their Homologous Sides. (Euclid 
20. 6.) And contrarywiſe. N 


Thus alſo CixciEs are to each other (not as their 
Diameters, but) as the Squares of their Diameters. 
' (Euclid 2. 12.) And contrarywiſe. Wherefore, 


LXIII. Suppoſe the Side of a Regular or Irregular 
Figure, of what Number of Sides ſoever ; for Inſtance, 
5 Sides, be 4 Feet, and the Area or Content of this H- 


gure be 68 ſquare Fret; and the Homologous Side of 


another Similar 5 ſided Figure be 1 Feet ; what is the 
AREA of this Figures _ I 1 
Anſwer. 208 4 ſquare Feet. Again; 
LXIV. Suppoſe the Content of a Crxcik, whoſe 
Diameter is 12 Iuches, be 113,097 ſquare Inches, what 
is the Content of another Cizcre, whoſe Diameter is 
Inches ? 5 
Anſwer. 38,4844 ſquare Inches. 


© The Solidities of all Similar Priſms and Pyramids, 
(are, to each other, not as their Homologous Sides, 
But) are in a'Triplicare Ratio of their Homologous 
or like Sides; or, as the Cubes of their Homologous 
Sides. (Vide Euclid Prop. 8. 12. and Prop. 9. 12.) 

| Thus 
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Thus then Similar 8 3 Cline * to 
one another, not as the Diameters of their Baſes, 
but) are in a Triplicate Ratio of that of the Dia- 

meters of their Baſes. ( Euclid 12, TP And 
43 1 contrary wiſe. Wherefore, 


ILXV. Suppoſe — 4 Solidity of. a Pap euradorives 
be 18 Cubic Feet, and any Side of it be 4 Feet.; and 
ſuppoſe the Homologous Side of another Ser Parar- 
LELOPIPED be 5 Feet, what is its mr; 

- Anſwer. 3 57 5625 Cubic Feet. XK 
> 

LXVI Suppoſe the Diameter of the Baſe of a Cv. 
LINDER be 4 Feet, and the Content of that Cy IN DER 
be 48 Cubic. Feet, what ſhall the Solidity . another 
Similar Cylinder be, whoſe Diameter is 6 Feet 
Anſwer. 163 Cubic Feet. 

1 LXVII. als the Dig of 55 Fre 1 a Cos 
be 5 Feet, and the Content of that Cone be 56 Cubic 
Feet; what ſhall : the Solidity of en Ow” Agar: 
be, whoſe Diameter is 8 Feet ? © | 

Anſwer. 229,376 Cubic Feet. 


ol Triangles and Parallelograms ; and alſo all Kinds 
of. "Pokamids and 2 3 each kind compar d 
among themſelves, if they have. the ſame Al rr- 
rupk, are in the ſame Proportion to one another, 
aã⁊s their Baſes: And if their Baſes are equal, they 
are as their Heights. Vide Euclid. Prop. 1. 6. and 
its Scholium ; Prop. 5. 12. Prop. 6. 12. Cor. of 
Prop. 20 12. Frop 32. 11. Prop 1 TI. 12. wil Wig. 
15 ae 12. oO eie, 


; * 
0 "Theta 7 * K * F 


LXVII. Sur obs two TxIANGLES to be of the ns 
Height, and 8 Baſe of one of them to be 6 Feet,. and 


that of the other 16 Feet, and the Content of the for- 
n 1 


Fry a 127 Ag 
Fl Y % © | 
7 B 4 


* 
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mer to be 54 ſquare Feet, what is the Content of the 
latter ? | 
Anſwer. 144 ſquare Feet. 


LXIX. Suppoſe the Baſes of two RPG yo to be 
equal, and the 2 Height of the firſt 6 Feet, and that of 
the other to be 16 Feet ; likewiſe the AnEA of the for- 


mer to be 534 ſquare Feet, what b CGI 


latter? 
Anſwer. 144 ſquare Feet. 


LXX. Suppoſe the Heights of two Pzzexe of any 
kind, (e. g. PagALLELOPIPEDsS) to be equal, and 70 
Baſe of one of them to be 8 ſquare Fust, and that of 
the other to be 12 ſquare Feet, and the Content of the 


former to be 48 ſolid Feet, what Solidity has the latter? 


Anſwer. 712 ſolid Feet. 


LXXI. Suppoſe the Height of a 8 of any 
kind, (a CyIIx DER, for Inſtance) be 5 Fee, and A 
Solidity 45 Feet ; and ſuppoſe the Heig ht of another 
Cyrinves, of the ſame Baſe with the den be 9 
Feet, what is its Solidity © a 

Anſwer. $1 ſolid Feet, 


LXXII. Suppoſe the Baſe of a Pra Amp, of any 
kind; (a Come, for Inſtance,) be 8 /quare Feet, and its 
Solidity be 12 Feet ; and ſuppoſe the Baſe of another 
Cont of the fame Height with the former, be 5 Feet, 
what is its Solidity ? a; CE 
ala Anfaver. 45 Cubic Feet. 


IXXIII. Sanda the: Baſs of. any. two a. 
of the ſame kind, to be equal; the Height: of aue of 
them to be 10 Feet, and that of the other to be 16, and 
the dener of the Latter to be OY what is 
the ng ee x bk gia] 

. Anſwer. \ 120 Foe, Wl F< ors 0 2805 


« Similar 
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J Similar Cones, whether Right. or Oblique, (are 
not as their Axes, but) are in a Triplicate Ratio of 
that of their Ares; or, as the Cubes of their Axes. 
Wherefore, | No Us 


LXXIV. Suppoſe the Axis of a Cont to be g Feet, 
and its Solidity to be 45; and ſuppoſe the Axis of 
another Coxx, fimilar to the former, be 12 Het, what is 
its Slidity? K | 
Anſwer. 106,666 Feet. 


1 Again; Sinilor egi, ar in x Shphicate Rat 
af that of their Sides inclin'd to their. Baſes. 
Wherefore, e 


LXXV. Suppoſe the ſant Side of a Cons be 12 
Fest, and its Solidity be 42 Feet ; and ſuppoſe the ant 
Height of another Similar Cox be 18 Feet, what is its 
Anſwer. 141,75 Feet. 


_ ©, Spurzes: are to each other, (not as their Dia- 
meters, but) as the Cubes, of their Dzameters. 
CEuchd 18. 12.) And contrarywiſe. Wherefore, 


LXXVI. Suppoſe the Diameter of a Spzzxr be 6 
Inches, and its Solidity be 113,097 ; and ſuppoſe the 
Pr, of another Sy HERE be 12 liches, what is its 
Auer. 904,916 uche, 

- yy 42. &' e en 5603 arnood 9153 8 de A 
C A Sexxxx is in Proportion 80 its Circumſcribin 
 * Cylinder, (i. e. a Cylinder whoſe Height and Baſe's 
Diameter, are cachequal to the Aris of the Brarz Ee) 
2 g to g: But, to a Cone, of fach Height and Dia- 
, 2 cls Tru W ien worl ee 


* 12 8 AS 2 c J. * Y 
522 TIP Th 77 
LXXVII. Sup- 


* 
pF | $ 
* * BY 
% % 
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45 


LXXVII. Suppoſe the Solidity- ef a Benn to be 
18 Feet, what is the Solidity 1 the ü Cy- 


„11D? | 
Anſwer. 27 Feet. 


ILXXVIII. If the Slidity of a >Cpianbb£, whoſe 
Heigbt and Baſe's Diameter are equal, be 36 FIT what 
is the Solidity of the In/crib'd Spurs? 

- Anſwer. 24 Het. 


LXXIX. If the Soldin of a 8 whoſe Height 
and Baſe's Diameter are equal, be 12 Net; what is the 
- Solidity of a SPHERE, whoſe Diameter is equal! to the 
ſame Cone's Height ® 
Anſwer, 24, Feet. 


4 The Weights of * of the ame Meiaty are as 
the Cubes of their Diameters : And on the con- 
trary, the Cubes of their Diameters are as their 
Weights. 


LXXX. It is found, that an Iron Bol LET, whoſe 
Diameter is 4 Inches, weighs 9 Pounds; what then is 
the Ry? of an Tron Butter, whoſe Diameter is 6 
Inches? 


Wo _ Anſwer. 30 U. , o. 30,375 2. 


Ty The Sy4ces run chro- by Deſcending Hoa Bates, 
are in a Duplicate Ratio (or as the Squares) of the 
Times in falling, from the Beginning of the Fall: 
And on the contrary, the Times are in a Sul du- 
Plicare Ratio Cor as' the Roots) of the Spacrs. . 


q ILXXXI. It "is Sund, that Ee Budke; not far 

i gem the Surface of the N fall 16 Feet in a 0 
of Time; how many Feet will they fall in 4 je? 

S 5. "I 


"T7; 


IXI Une 
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LXXXII. Souxy is found to move 1142 E ti 4 


Feet in one Second of 1 1 how far then will it 
a Minutes? 


Auſwer. 68; 520 Feet equal | to 1 '3 25 ies very. 


nearly. H 5 #T 37 


N. B. That in Working many of the fbregding, as 


well as the following © UBSTIONS, the Learner 
may (by way of Exerciſe, if he pleaſes,) very 
commodiouſly uſe either 'Vi/igar: or Decimal Fx A- 


TIONS: But more of this tl in- its proper 
Place. 


QUESTIONS in the „ Rule: *r Mans 


IN VERS E. 


„J. If 16 Men encloſe a Gx DEN witlhi a Barak WALL 


in 28 Days, how many Men will do the nw The 6! 


Days? 5 
Anſwer. 1 Men. 


II. If a Man performs a Jouxsner in 9 Days, when 
the Day is 11 Hours long, in how many Days will he 
perform the ſame, when the Day is 15 Hours long; the 
Lengtb of the Day berg e from e ing to 
Sun-Set ? 2 2K 

Anſwer. 6 Days L Hors. 


in If the Pw White Loaf 3 mo bo + M 
ces, Troy, when Wuzar is at 4 5. 6d. a Bu 4 what 
ought it to n, when Mer is at 6 5. 9 6. A 
Buſbei © 


alan. I 1 ST 
IV. At 
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IV. At chat Price per Baſbol is Waka, when the 


Pony White Loaf weighs 5 Ounces, 8 Pruny-weights, 
if it weighs 9 n weg Wäurar is at 4 * 8 d. a 


Babel ? e s 
Anſwer. 6 


V. If 11 25. worth of Win will ſaffice a Ci un 
3 when the Wixt is fold after the Rate of 
251. 41 1 ſheau; how many Men will 1 4. 25. 
worth ſerve, w en the Wing i is | JOG 
18 J. 18 s. 4 H og head? 

Anſwer. 16 Men. 


VI. A Governor of a Fort has — ſufficient 
for 18 50 Soldiers for 6 Months ; but how many of them 
muſt he diſmiſs immediately from the er that the 


 ProvigroONs may laſt 2 Months longer? 


Anſwer. 4. 266. 
VII. If I lend a Man 650 J. ſor 22 Montas, how 


long Time ought he to lend me 933 J. 65. * to be 


even with me? 
Anſwer. 15 Months. 


VIII. If 136 Pieces of Money, (viz. Pieces of Exter) 
at 4 f. 6 d. each, were equivalent to, and given fot 
144 Pieces of another Value per Piece; what, was that | 
Values? 

Anſwer. 23 * a Piece. 


J Equal Triangles, Fa r 95 Y 
rumids, and equal Priſms, have their Baſes and 
Heights reciprocally Proportional. 


Vide Euclid Prop. 14. 6. Prop. 15. 6. Prop. 34 11. 
Prop. 9. 12. and its Cor. and Prop. 15. 12. 


Theſe 
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 'Theſe being premiſed and granted, we may put the 
following QUESTIONS. 
IX. Suppoſe there be 2 equal Txiancies;: the Baſe 
of the former is 6 Feet, and that of the /atter 10, and 
the Height of the former is 12 Feet ; what is the Height 
of the latter ? | LC b 

1 Anſwer. 7,2 Feet. 


X. Suppoſe. there be 2 equal PAXATIIELOSRAMs; 
the Baſe of the former is 49, and its Height 14 Feet ; 
and the Height of the latter is 21 Feet ; what is the Baſe 
of the latter : 


XI. Suppoſe there be 2 equal | Prnamans, viz. 
Cones ; the Baſe of the former is 20 ſquare Feet, and 
that of the latter 12 ſquare Feet ; and the Height of the 
latter is 4 Feet ; what is the Height of the former“ 
Anſwer. 45 Feet. D e818 £ 


XII. Suppoſe chere be 2 equal-Prxrsms, viz. PA- 
RALLELOPIPEDs ; the Baſe of the former contains 18 
ſquare Feet, and its Height is 12 Feet ; and the Height of 
the latter is 8 Feet; what is its Baſe r 
Anſwer. 27 ſquare Het. 


= 


%# « 


XIII. Suppoſe there be 2 equal Triangular Pxrzms ; 
the Height of the former is 28 Inches, and that of the 
latter 34 Inches; and the Baſe of the latter 112 ſquare 
Inches; what is the Baſe of the former ? 


' Anſwer. 136 [quare Inches. 


: XIV. If a Boazp (a n 16 Inches 


in Length, and 9 in Breadth, be equal to a /quare Foot z 


how many Inches in Length will make a ſquare Foot, 
when the Breadth is 5 Inches © 1 


wer. 28,8 Inches. | 4 
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XV. if a Strait ſquared Piece of T's; a PRI) 
which is terminated by equal. Areas at the Ends, each 
containing 144 ſquare Inches, muſt be 12 Inches in 
Length to make a ſolid Foot”; how long muſt it be, to 
make a ſolid Foot, if the Baſe, or en! at each Bui, 
contains but 84 ſquare Inches. - el OI 

Anſwer. 20 J Inches. 


XVI. If 48 Tards of STury 2 I of a Tard wide, will 
hang the Side of a Robo, how =; Tards of 5 


3 * * will hang the ſame? 


Anſwer. 12 Lords. Wrede 


XVII. If 48 Tards of Hanertc are nent to 
baug the Side of a Room that's 27 Feet long, and 12 
Feet bigh what's the Madtb of the Ha verre? LA 
| Anſwer. 4 of a rd. | . tO 


XVIII. If -600 Penſtoners are to be new FINN 
each Man's Garment to contain 2 + Tarts of CLorn, 
which is 1+ Tard wide; how many Tards of SHAL= 
bedr, of a Tard wide will line them? 


- Aufeoer. 2700 Ar * 140 


Note, That Haiighng s and Sides of Rooms may be 
conſider d as PARALLEEOGRAMS. IS, 


J The Lengths of Pexbut os are to one another; 
as the Squares of their e en 9 . 
contrarywiſe. A | 

pA int i 350 | 
XIX. It is found RY a ee vr * 1 39,2 

Inches in Length, to ſwing Seconds, i. e. to make 6 

Vibrations in a Minute; how Jong then muſt a Pxxpu- 

Lon be, to make r 'Fibrations in a Aimue ? nn 

Reſts "Anſwer. / 958 luehes. N a . n 


v. : 
1 1 , I : . * 
A. _ . 


8 


* APPENDIX. 


4 11 two [Wizard * to * Ends "Jn 
Lever (as of the Common Balance, or the 8557 
yard) hang in Equilibrio, they will be reciprocally 
proportional to their Difances from the Center of 
' Mori1oy, or from that Point, by which the SER 


is ſupported. 


XX. Soppoſing QC w to be a Steel. yard, where 
the Diviſions, 8,75 756; 6,5; $5453 44353 3925 2 
1, C; and C, 1; are equal, ſuppoſe the Weight W 
be one Pound; what WRTenT bung at the Point 8, will 
keep the Bram i in Equilibrio?s | 
| Anſwer. 2 eee 


XXI. 0 a Lever put Hotizontally upon a 
Prop, to have a Height of 1000 . ſuſpended at one 
End, at the Diſtance — 1 Foot from the Prop or Point 
of Support ; at what Diſtance from the ſame Point, 
muſt 100 1b. Meigbi (or ſome other Force equivalent to 
it) be applied at he other Eud, or Arm of the Leves, 
to counterbalance or ſuſtain the former Wrren + of 
1000 10. 

Anſwer. 10 Feet. 


© By the . [he . 
wherewith Axcnimepes would have ted - 
Earth, may be calculated: Thus; Suppoſe the 
Varl, of the Earth to be (in a raum Number) 
to 21,000,000,000,000,000,000,000 Du 
des Weight and that it be ſuſpended at the Bi- 
Ee e 2 france 
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ftance of 1 Foot ftom the Fulcrum or Point by 
which the Lever is ſupported; then, ſuppoſing 
the Force of Arxcurmeness Arm to be equi- 
valent to 1 hundred Weight, I ſay, the Lever 


requir d to move the Earth, muſt have been 
21, ooo, ooo, ooo, ooo, qoo, ooo, ooo Feet in Length. 
from that Point. . 


But, by the by, tho! this Lever be, in Theory, 
truly ſufficient to. move the Earth out of its Place, 
yet ſeveral concurring Impoſſibilities render it im- 
poſſible to be done; which that Celebrated Mathe- 

matician, without doubt, was not ignorant of; 
and therefore meant no more by his ſtupendous 
Propoſition, than to denote the immenſe Force and 
prodigious Effects of the Mechanical Powers. 


+ 


QUESTION S$ in the Double or Compound: 
Golden RuLe. "IM 
1 If 100 J. gain 5 N Intereſt in a Tear, how much. 
will 850 J gain in 3 Tears and 8 Months? ? 7 
Anſwer. 155 L. 16 5. 8 d. 105 


II. What Principab Sox: will gain 145 L 16 5. 8 4 
Juteroſt, in 3 Tears 8 Months, at the Rate of 5 per Cent; 


Anſwer. 85a l. 2 
III. In what Time will 850 J. Principal Money gain 


155 J 16 5.8'd. at the Rate of $5 per Cent. per Annum © 


Anſwer. 44 Months equal to 3 Tears 8 Months. 


IV. A Usvazer put out 455 l. at Intereſt, anch after 
it had- continued 3 Tears and 4 Months, he receiv d for 
| X Principal 


a . . — 
K 
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Principal and Intereſt together 576 J. 6 5. 8 d. at what 


Rate per Cent. per Annum did he receive Intereſt ? 
Anſwer. 8 per Cent. | fi 


V. On the the 25th Day of March 1722, a SCRIVE- 
NEx lent. on a Mortgage 160 J.; and on the 25th Day 
of May 1728, he receivd for Intereſt thereof 281 J. 


4 5. I demand at what Rate, per Cent. per Annum, his 
Money was Jent ? | 


Anſwer. 6 per Cent. 


VI. If the Carriage of 66 Hundred Weight, 20 Miles, 

coſt 14.1. 10 s. what Height ought to 12 carried 30 

Miles, for 5 1 8 5.9 d. at that Rate of Carriage? 
Anſwer. 15 Hundred Weight. 


VII. If 8 Mex, in 14 Days, can mow 112 Acres of 
Gr Aass, how many Men will mow 2000 Acres, at that 
Rate, in 10 Days? 

Anſwer 200 Men. 


VIII. If 170 Buſbels of WuxaAr will ſuffice a Regi- 
ment of 680 Soldiers, 6 Days, how many Quarters will 


ſerve an Azmy of 79200 Men, at that Rate, 16 Days 7 


Anſwer, 6600 Qyarters. 
IX. If 2 Horſes eat up 8 Buſvels of Oars in 16 


Days, how many Horſes will eat up 3000 Ruarters in. 


24 Days, at that Rate a 
Anſwer. 4000 Horſes. 


X. If 275 Pioneers caſt a Tzxzxcn of. 250 Reds, in 
12 Hours, how many Men, at that Rate, will caſt a: 
Trench of 880 Rods in 8 Hours f | 
Anſwer. 1452 Men. 
XI. If 2 Penny White Loaves. ſuffice 3 Men, when: 
WHEAT is at 4 5. 6 d. a Buſbel, how many Penny White 
| es, 


1 Ls „ 
4 - 
* > 


— 2 1 * WY — — — 
3 A wy 
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Loawes will ſuffice 9 Men, when WRRAT is at 9 5. a 
Buſbe ? | 2" 12 


Anſwer. 12 Penny Loaves. 


XII. If 54 Horkmen can build a Fort in 18 Days, 
when the Day is 17 Hours long ; in how many Days 
will 68 Workmen build the ſame, when the Day is but 
9 Hours long? 
Anſwer. 2 Days. 

If this laſt 8 be allow'd to come properly 
under this Head, as I ſee no Reaſon to the con- 
trary, it occaſions the following Remark, vi. 
'That the two Single Compoſing Ns where- 
by this is to be ſolvd, are Born of them Inverſe, 
tho' it hath been aſſerted by ſome, that it Neves 
happens that Bor Analogies are Inverse. 


The Terms may be ſtated after either of the Forms 
following, being ALL of them Inverſe. 


Hours. Days. Hours. Days. 
9: 44+ 

Men. Days. Men. Days. 

n 68 : 27 


Men. Days. Men. Days. ; 

J. Sa | a 

Fours. Days. Hours. Days. 
e 27 


Hours. Men. Hours. _ Mem. | 

J 
Men. Days. Men. Days. 
203: ET Coo - 


Men 
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Men. Hours. Men. Fours. 
„%% —ͤůwöß RE 
Hours. Days. Hours. Days. 
134 r „ 


But, tis true, this Queſt ion may be ſolv'd by one 
Single Inverſe Analogy : For, tis plain, that if the 
18 Days be multiply'd by 17 (the Hours in one 
Day) the Product will be the Number of Hours, 


which the 34 Men will build the Fexr in, viz. 
306 Hours, then Inver/ely, 


Men. Hours. Men. Hours. 
34 $96: 5.08 3 *a43- 


which 243 Hours being divided by 9, (the Hours 
in one Day) will be reduc d to 27 Days for 'the 
i wer, as before. 1 


2. VES TIONS in FELLOWSHIP. 


I. Three Merchants, A, B, and C, join their Monies 
and raiſe a Srock of 20080 J. of which A put in 
9000 J. B 1000 }. and C 4000 J. with this they traded 
a certain Time, and gain 7 8000 J.; how ought this 
Gaiw to be har d amongſt them: 


1 A's Share amounted to 3600 J. B 8. to 2800 J. 
and Cs to 1600 }, 


II. Three n A, B, and C, Trade a certain 
Time with a Toint-Stoc x of 20000 J. and gain 8 ooo I. 
of which A's Part was 3600 J. B 828 00 J. and C's 1600 J. 
what was each Merchant's STocx? 


_ Anſwer. As Kock was 9000 J. B's 7000 J. and C. 8 


4000 J. 


6 PE ? =) CONES 
— 
ee 
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* 

III. A Captain and Lieutenant of a Man of IWar 
(being abroad) buy a Quantity of Goops for 680 J. 
10 5. of which the Captain depoſited 576 J. 5 s. and the 
Lieutenant the ret; now by diſpoſing of theſe Goops 
they gain d 206 J. 10 s. of which, what was the Captain's 
Share ? ot 

Anſwer. 1141. 17 s. 3 d. 2 4. £2. 


IV. Three Merchants, A, B, and C, join their Mo- 
nies to make a Stock of 12400 J. with which they 
Traded and Gain'd 2480 J. of which A gets 686 J. B 870 J. 


and C 924 J.; what was each Merchant's Stock at 
firſt ? | 


\cA's | 3430 l. 
Anſwer. 385 8 Srock was 343 50 J. 
e 4620 J. 


V. Three Merchants, A, B, and C, Trading toge- 
ther, Gain d 516/. 16 5. 10 d. A put in 816 J. 12 5. 6 d. 
B put in 913 J. 10 5. 10 d. and C 40) J. 9 5. 8 d. I de- 
mand what was each Man's Gai? 8 . 

A's 197 J. 6s. J d. o 4. 3524, 
Anſwer. } B's 220 J. 145. 11 d. 2. 9. +9242. 
Cs 98 J. 9 5. 3d. 1 9. 53582, 

VI. Three Men, A, B, and C, trade together a 
little while, and gain 48 J. 13 5. 44. A put in at firſt 
220 J. and B and C together, put in 330 L; now B's 
Share of the Gain was 18 J. 5 s. ; what then did A and 


C gain, and B and C put in reſpectively ? | 


Anſwer. A's Gain was 19 J. 9 5. 4 d. and C's Gain 
10 J. 19 s. B's Stock 206 J. 5 5. and C's Stock 123 J. 
15 5. | 


VII. Three Merchants, A, B, and C, freight a Ship 


with 456 Pipes of Wine, viz. A's Part thereof was 


190 Pipes, B's 152, and C's 114; but bad Weather 
| boblig' d 


* 
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oblig'd the Sailors to throw 84 N over board; how 


many Pipes did each Merchant Loſe ? + 
Anſwer. A loſt 35 Pipes, B 28, and C21. 


VIII. Three perſons, A, B, and C, put in Money to 
trade together, A N in 60 J. B 7. and C. a. certain 
Sum e th ba e el 100 J. of which C's Part 
came to 60 J.; en did he put in, and vhs 1 
A and B gain 72 

Anſwer. C put in 195 J.; A gd 18 J. 9 $. 2 l. 13 

and B gein d 21 J. 105. 99. a+ 


IX. 'Two Men, A and B, make a IN I" A 
put in 100 J. more than B, and they gain d 500}. of 
which B's Share came to 218 J. 15 5.3 what was each 
Man's Stock at firſt ? 8 4 

Anſwer. A's Stock was 4501. and B's 350 J. 


X. 'Three Merchants, A, B, and C, raiſed a Srock 
of 3600 J. they traded, and gain d 2500 J. of which, as 
oft as A receiv'd 3 J. B receiv'd $ 4. ae 71.3 What 
was each Man s STOCK and Gain? | 
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- 720. 5401. 
A 985 5£8r00 nas 1260 FA and Guin) 9009 FA 
1680 /.- 12607. 
XI. Three Per/ons, A, B, and C, in Ne e joint! 
gain 98 C. 1 gr. 19 lb. of Sucax ; A ofting at firſt 
1974.9 8: 4 d. B 316 J. 18 5. at 70 Is. demand 


— Man's Part of the Sucar? . 
Auſwer. A's Part was 266 C. 12 Jb. +, Bea 0 
6 1b. +, and C's 294 C. 1 gr. T. ERA 


XII. Four Sailors, A, B, C, and p, join together, 
and buy 150 Gallons of nr for 22 J. 10 5. © Which 
A paid 7 J. 10 5. B 6 J. 15s. C 5 I. 55 and D 3 J. 
. 3 Gallons then _ n 0 Ker * * 

* 6304 9 x 309 


pre CE an” . 
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A) "To b- 
Anſwer. 2 ought to have Ty | Gallons. 
D . 


XIII. Two Merchants, A and B, commence PAR r- 
NERS, A having 240 J. in Trade for 12 Months, and B 
- having 240 J. in Trade for 14 Mombs; and they gain 
clearly 125 J. 9 s., How muſt this Gain be divided 
between them ? | | 
Anſwer. A's Part is 57 J. 18 s. and B's 67 J. 11 s. 


XIV. Two Merchants, A and B, agree thus, viz. That 
A do put into Trade 1500 J. for 12 Months; and that B 
do, 2 Months afterwards, depoſite ſuch Sum as will entitle 
him to 3 of their Gain, at the Zar's End; the Whole 
of which they then find to be 250 J. Therefore what 
did B put in ꝰ | 

Anſwer. 3600 f. 


RV. Three Merchants enter d Partnerſhip; A put 
into Trade goo J. for 15 Months, B 1125 J. for 12 
Months, and C 1501. for 18 Months ; and they gain d, 
in all, 718 J. 10s. 6 d. What was each Merchant's 
Share of this Gain ? | 

Anſwer. 239 1. 105. 2 d. 


XVI. Three Perſons, A, B, and C, compos'd a /mall 
JornT-STock of go J. viz. A had in it 20 J. for 3 
Months; B 30 J. for 5 Months; and C 40 J. for y Mont hs; 
their Gal N, in al, was 571.3 5. 4 d. what was each 
Man's Share of it?: l 

_ JE 8 ce. 
_. Anſwer. J Share was 32 J. 10 5. | 

1 C's 32 J. 13 5. 4 d. 

XVII. Three Perſons, A, B, and C, jointly rais'd a 
STOCK of 4600 J.; A's Part thereof continued in 8 
Months, B's 6 Months, and C's 4 Months; their total 

. | | Gain 
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Gain was 800 J.; of which A*s Dividend was 400 1. 


B's 266 J. 13 5. 4 d. and C's 133 J. 6s. 8 d. What did 
each Perſon depoſite at firſt ? . | 


Anſwer. A put in 1800 J. B 1600. J and C 1200 J. 


XVIII. Three Per/ons, A, B, and C, enter d Part- 
nerſhip, their Common S rock being 3822 J.; A's Money 
was in 3 Months, B's 5 Months, and C's » Months ; 
they gain d 234 J. which was fo divided, as the Z of 
A's Gain was equal to 5 of B's Cain, and equal to of 
C's Gain : What did each gain and put ins 
| „ „ 

CA 5 „ c 325 1386: 4: 478 
Anſwer. 388 3 78 Gust 31247; 8 117 
C's Was C104 1188: 3: 8 48 

Vide Hill's Arithmetick, p. 285. _ os 28 


XIX. Three Perſons, A, B, and C, company d, and 
put in together 3822 J. A's Money was in 2 Months, B's 
3 Months, and C's 4 Months ; they gain d 234 1. of 
which A's Share came to 527. B's to 78 J. and C's to 
104 J. | 
| Anſwer. Each put in 1214 J. 


XX. 'Three Partners in Trade had a Common STock 
of 6400 J.; whereof the Firſt put in 2880 J. for 10 
Months, the Second put in 2240 J. and the Third put in 
1280 J. for different Times; but having had 11 Succeſs, 
they made up their Accompts, and found they had oft 
17007. ; the Firſt being goo J. Loſer, the Second 560 J. 
and the Third 240 J.; how long therefore did the Money 
of the Second and Third continue in Company ? 
Anſwer. The Second Man's Money continu'd in 8 

Months, and the other's 6 Months. 


XXI. Three Merchants have company'd together; 
the-Fir/ put into TRA DR, on the 1ſt of Fanuary, 600 
Guineas ; the Second, on the 1ſt of April, put in a 
Diamond; and the Third, on the 1ſt of May, put in 
. 883 900 J. 
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goo J. and at the Year's End their total Gait was 4667. 
whereof the Firſt Merchant's Part was found to be 129 7. 
and the Second's 1111. I demand what à Guinea went 
for, and what was the Value of the Diamond ?“ 
Anſwer. 1 Guinea went for 1 J. 1 s. 6d. and the 
Value of the Diamond was 740 J. 


XXII. Three Merchants went Partners 18 Months; 
A put into Srock, at firſt, 200 J. at 8 Months End he 
put in 100 J. more, and 2 Months after that, he put in 
501. more; B put in at firſt 550. at 4 Months End 
he took out 140 J. and 3 Months afterwards he took out 
110 J. more; C put in at firſt 600 J. at 2 Months End he 
took out 250 J. and 12 Months after ſo doing, he put in 
300 J.; and at the End of the 18 Months they had 
clearly gain d 526 l.: What was each Merchant's juſt 
Share of the ſaid Gain ? | ET 


1 0 
o 133: 3: 11 
Anſwer. 3858 Share was Z 7 8: 5 me 


DUESTIO Ns n ALLIGATION. ns 


1. A Maltſter mingles 24 Ouarterr of higb dry 


Marr, at 25 5. a Qgarter, with 30 Quarters of brown 
Marr, at 28 5. a Yfarter, and 46 9uarters of pale 
Marr, at zo s. a Puarter ; the Marr being thus 
mingled, what is the Forth of a Puarter ? 

. Anſwer. 28, 2 5. equal to 28 F x. 


II. If 32 Bufhels of Wuxxr Mat, at to f. a 
Buſbel, 24. Buſbels of Ryx Meal, at 65. 8 d. a Buſbel, 
and 8 Buſbels of Baxity Mal, at 5 s. a Buſbel, be 


mixed all together, what will a Buſbel of that Mixture 
be worth ? ſe, e Ky 


Anſwer. 8 5. 1 d. 2 e 
III. A 
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Mgr | | 
III. A Druggiſt wou'd mix three Sorts of Ixsurr's 
Bax in ſuch à Proportion, that a Pound of the Mix- 
ture may be worth 24's, ; now how many Pounds of 
each Sort muſt he uſe in compoſing ſuch a Mixture, if 
the firſt Sort be worth 40 5. a Pound, the fecond 30 5. 
a Pound, and the worſt Sort 16 s. a Poi? 


ECC SHEER,  .. - we 1 
. Aer. 3 T: of the 3 e - IE. | 


IV. A Goldſmith having Gor p Burtion of 4 diffe- 
rent Finenefles, viz. The 1ſt. being 23 Carats fine,” the 
2d. 22, the zd. 18, and the 4th 1) Caracts fine; how 
much of each Sort muſt he melt together, that the Mia- 
ture may be 20 Caracts fine? n 90 Bis ee I 

Car. Car. 


12 * 


v. A Coldſinith having 20 1b. "Weight of Steves 
Bor Lion, 6 Penny-werghts Fine, u met it down 
together with another fort 10 Penny-weights fine, and 
another ſort 12 Peuny-weights fine, of eacli ſuch a Quan- 
rity, chat the whole Mixture may bear 9 Penny- ig bts 

fine; what Quantity of each of the two Jaſt Sorts muſt 

he mix with the 20 Jh. of the firſt Sort to anſwer his 
Anſwer. 15 Pounds of each.” | 


* 


VI. I have a Hogſbead of Canary worth 2 s. a 
Quart, all which 1 would mix with' 3 other ſorts of 
Wine, viz. One ſort at 22 d. a Quart, a 2d. at 16 d. 
and a 3d. at 12 d. a Quart; how much-of each muit be 
mixed with the Hog [head of Ca NARY, that a Quart may 

then be ſeld for 18 d.? 8 LO 
| | | | Anſwer.. 


\ 
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Gall. | 
| „ «SR 7 
Anſwer. 428 of the 348 Sort. 
* 63 3d. 


VII. A Goldſmith wou'd make a Mass containing 80 
Ounces, and bearing 18 Cara##s fine, of the following 
ſorts of Gorp, viz. That of 23, 22, and 21 Caracts 
fine, and of Alloy, of each a ſufficient Quantity ; how 
much of each ſort muſt he make Uſe of ? 
Anſwer. 21 Oz. I of each ſort of Gorp, and 14. 
OZ. of Arxov. 


VIII. A Grocer ſold an Hundred Weight of Sugar at ; 


6 d. a Pound, which he compos'd of Three-penny, Five- 
penny, Eigbt-penny, and Ten-penny Sucar ; how much 


of each did he uſe ? 
Ib. lb. d. 
22,4 44,8 3 


| 44,8 22,46 of the ) 5 
Anſwer. * In 1,20 Sugar at) 80 
tiI,2- 3307 .* (10 


a Pound. 


IX. A Tobacconift, out of 5 ſeveral ſorts of Sxurr, 
viz, One ſort at 8 5s. another at 5 s. another at 4 5. 


another at 2 5. and another at 1 5. 6 d. a Pound, 'wou'd 
make a Compoſition of 50 Pounds weight, which he:cou'd 
afford to fell at 25. 6 d. a Pound; what Quantity of 


each muſt he take ? 


Ib. 3 
4 TT 8: 0 
2 "3 s 
Anſcwer. 2 25 4 : O a Pound. 
| 747 57 F 
23 7 1: 6 


Or 
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QUESTIONS in the Rule of Farss. 


I. Three Perſons A, B, and C, upon Enquiry, diſco- 
cover A's Act to be double B's Act, B's to be triple 


C's Ace, and the Sum of their Acts to be 140 Tears : 
What was each Perſon's Age ? 5 


2333 A As 5845 13 
r 
vp el 5g C's BI Fon | 2 


| II. Three Perſons, A, B, and C, diſcourſing of their 
Acsxs, find that A is 6 times older than C, that A's Az 
exceeds the Aces of B and C together by 36 Rar, and 
that A's and B's Aces together exceeds the Years of C 
by 144; what then was each Perſon's Ac? 


Anſwer. 35 : was Z 54% Hears Ol. 
| 183 | / 


III. Suppoſe 1380 J. be divided between 3 Perſous, 


A, B, and C, fo that A has 3 of B's Part, and 1 of 


K. 
C's Part; what is each Man's Parts 
495 f 5 T #3 A's if» 25 4 « 360 $5) A | | 7 | 785 
Ty? '% G | 


| C's | Os 1 480 J. 30 
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IV. If a certain Sum of VINES be divided amongſt 
4 Men, in ſuch ſort, that A receives 100 l. more than B, 
and B 100 J. more than C, and C 100 J. more than D, 
and D half as mach as A; : what was the Sum that 
was dog: Among them, and hat did each Man 
receive? 
Anſwer: The whole Sum was 1600 f. of: which A 
receiv'd 60 J. B 500 J. C 400 J. D 300 J 


V. Suppoſe a Sur from any Parallel of Latitude 
ſails directly Nirth, at the Rate of 8 Miles an Hour, 
and 8 Hours after ſhe had /et ſail, another follows her 
from the fame Parallel, failing under the ſame Meridian, 
at the Rate of 10 Miles an Hour: In how _ Hours 
will the latter come up with the former ? 

Anſwer. 32 Hours. 


VI. If the Nun BER 39 be to be divided into two 
ſuch Parts, that the Quotient, obtain d by dividing the 
greater Part by 5, added to the 'Produd?, obtain'd by 

multiplying the Leſſer Part by 8, may make the — 
Number, dig. 393 what will thoſe two Parts be? 


Anſwer. 35 and 4. 


VII. If the NouRER 18 has to be wlad inte two 
ſuch Parts, that the Difference of their SHguares may be 
10 times the ſaid Number 18, * are the Parts re- 
quir'd ? 

Anſwer. 14 and 4 


VIII. A Cameſter, beginning to Play with 500 
GurtNEAs in his Pocket, was _—_ Lat his * off 


Play) how 4 Guineas he had lot; ko 'w 
anſwer d thus, of the Guineashe had loft, were 


added to 3 1 col he had /eft, the Sum wou'd be the 
Number of Guineas lot: What was chat -—> then ? 
Anſwer. zoo Guinea. 


IX. Of 
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IX. of 3 Scribes ; if the Firſt can write 5 Sheets in 
an Hour, the Second 4 Sheets, and the Third 3 Sheets : 


in how many Hours will they, all together, write 1 50 
Sheets? 


Anfwer. 12 Hours and 2 
X. A Governour of a Fang ſends out of his Sor- 
DIERS, and 25 over, and has then Jeft - bly N and 


100 over: How many Soldiers had he at firſt ? 
Anſwer. "150. 16 | 


XI. Into what two Parts muſt the Number 5o be 
divided, that, if 45 be added to the greater Part, and 2; 


to the leſſer, the former Sum will be double the latter © 
Anſwer. 35 and 15. | 


XII. Two Traders, A and B, having a Mind to buy 
a Sure, valued at 1800 J. found their Cas to ſtand 
thus, viz, if B Jent A +5 of his Money, it wou'd enable 
A to buy the Sure alone'; but if A lem B 4 of his 
Money, then B wou'd be able to buy the SHIP : oy 
much Money then had each Man ? 

NC A 12007. and B 900 


=. ES 7 I 0 NS * an 


I. What will 25000 Borer. 6. 2 30 Load) amount 
to, at 15 5. 6 d. a Thouſand ? 
Anſwer. 19 J. J 5. 6 d. 


II. What will 12 Load of TrLEs (vie 12000) 
amount to, at 19 5. 6 d. a Thouſand ꝰ 
| Anſwer. 11 J. 145. 


III. What will 6 Hundred of 1 a Hundred of 
Liu being 25 Bags or Buſbels.) amount to, at 5 d. 


a Bag? 
Anſwer. 31.25. 6. d. 5 
| G 88 | IV. What 


\ 
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+0; What will 66 4 Bundles of Larxs amount to, 
at 1 8. 4 d. Z a 9 
An 401.115. 5 d. 4 


What will 3840 DRAL Boaxps amount to, at 
7 1. 7 5. a Hundred, reckoning 6 Score t to the Hundred ? 
Anſwer. 235 J. 45. 


What is = ſolid N G. e. a Load) of TruBer 
_ at 10 d. £ a Foot © 
Anſwer. 2 J. 45. 9 d. 2. 


VII. What will 12 Rods md "> of Bxrex-WorK 
amount to, at 57. 3 s. 6 d. a Rod? | gy 
Anſwer. oz J. 75. 10 d. 4 


VIII. What will the Workmanſhip of 18 + Rods of 
B&ICK-WORK amount to, at 1 J. 6 d. a Rode 4 
Anſwer. 18 J. 19 5. 3 d. 


IX. If Tyiinc be worth 21 5. 11 d. a Square (or 100 
Foot) what is 14 $ Square worth? 
Anſwer. 16 J. 3 5. 3 d. 4. 


X. If Wurrte-wasring be worth 1 d. 4 a Tard, 
what will 3336 Tards come to, at that Rate? 
Anſwer. 17 J. 7. 6 d. | 


þ 4 x If Parrenras be worth 5 d. ⁊ a Yard, what will 
2118 Tards coſt ? 
Anſwer. 48 J. 10 5. 9 d. 


XII. If GrAss be worth 4 4 4 a Doo, what will 
848 Feet of Grazing come to? | 
Anſwer. 161. 15 5. 8 d. 


XIII. What 
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XIII. What will 46 Yards of Warnscor come to, 
at 35.9d. a Tard ? 
Anſwer. 8 J. 125. 6 d. 


XIV. What will 64 Squares of FroozinG coſt, at 
1 1 9 5. 8 d. a Square? 


Anſwer. 94 J. 18 6. 8 d. 


þ XV. What will 9 Fodder of Leap Cotich 19 C20 
amount to, at 18 s. 8 d. a Hundred Weight. 
Anſwer. 163 L 16s. 
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XVI. At 8 d. 4 a Hundred, what will 450 Hundred 
of Nas coſt ? 
Anſwer. 161. 8 5. 14. 


XVII At 46 J. 13 5. 4d. a Tun, how much will 
72 Tuns 5C. 29rs.18 Ib. of IxoN colt ? 
Anſwer. 33731. 45.20. 


XVIII. At 11 5s. each, how much STERLING will 550 
Piſtoles come to? 
Anſwer. 467 J. 10 5. 


XIX. At 1 5. 8 d. a Guitves, bow much will 1842 
GurLDErs amount to? 
Anſwer. 1 $3 J. 10 6. 


XX. At 4 5s. 5 d. a Ducar, how much do 888 
DvcaTs amount to? 
Anſwer. 196 J. 25. 


XXI. At 45. 11 d. a FLozIN, how much do 157 


FLoxins amount to? 
Anſwer. 1861. 1 8. 14 


886 2 XXII. At 


1412 
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XXII. At 8s. ed, what do 454 Rix-ooLt ans 
amount to? 'S 
Anſwer. 161 7. 12 . 


XXIII. At 13 s. 4 d. each, what do 323 Mo 


amount to ? 
Anſwer. 2151, 6's. 8 d. 


XXIV. What will the Net-weight of 544 C. 2 grs. 
16 J. Groſs, (Tare 14 Ib. per C. to be dadalfad) amount 
to, at 3 J. 135. 3 d. per C. Net ? | 

Anſwer. 1745 1. 85.2d 4 +4 4 of a Ferthing, 


XXV. What will the Net-weight of 810 C. 3 3 9rs. 
14 J. Gross, (16 1b. per C. being deducted for TARE) 
amount to, at 8 F. 8 d. + per Ib. NeT? 

_ Anſwer. 339151.13 5. 3 d. 


XXVI. What will the Net-weight of 999 C 1 qr. 12 
th. Gross, (17 1b. per C. being deducted for Taxe) 
amount unto, at 19 5. 6 d. per Ib. NET? 

Anſwer. 925651. 105. 6 d. +. 


XXVII. What will the e bt of 561 C 2 ars. 

14 Ib. Gxoss, (18 J. per C. being deducted for 9 5 

amount unto, at 2 J. 16 s. 8 d. per 50 NRAr? i 
Anſwer. 1811 J. 2.5. 6 d. very nearly. 


XXVIII. What will the Net-weight of 246 C. 2 grs. 
20 Ib. Gross, (20 1b. per C. being deducted for Tank) | 
amount unto, at 9 5. 9 d. 4 per /b. NET 2 

Anſwer. 11087 J 3 5. 5 d. 3 x 


XXIX. What will 19 b. 8 02. 12 pts. fü gr. . of Goun 
amount unto, at 4 /. 4 C 6. an Ounce of | 
- Anſwer. 999 J. 14 5. 1 d. 4 +3 of a Fartbing. 


XXX. What 
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A XXX. What with! 28 W. 3 og. 9 puts of StLves 
amount unto, at 3 J. 8 5. 6 d. a Pound Troy? | 


Anſwer. 96 J. 1 5. 8 d. 4+ of a Furthing 
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2 EST 1 ONS for the Exerciſe of Fx ACTIONS. 


I. What's the Sun of 7 Tards 4 and s a 
Anſwer. 13 4 Tards. 2 


II. What's the sun of 7 of an o 3 of an 


Ounce, 5 of an Ounce, and 4'of 4 of an Ounce ? 
— Anſwer. 1234S Ounce. 


III. What's the DIFFERENCE. between 5+ of an 
Hour, and 43 of an Hour ? 
Anſwer. + of an Hour. 


IV. What's the DiexzzeNCE between { 8 of a Fles 
miſh Ell and ⁊ of an Engliſh Ell? 
; Anſwer. 15 of a 7ard. 


V. How many ſquare Feet of Gr AZING are . in 
that which is 4 57 Feet in Length, And 2 th Feet | in 
Breadth f 
Anſwer: 11 2 i /quare Feet. 


. VI. What do 9 02. 5 pwts, (i. e. 9 02. 1). of Srrvzg 
come to, at 5 5. 4 d. (i. . 5 8. 550 an Ounce ? 
Anſwer. 49 5: 7. i. e. 21.9 5. 44. 


VII. If che Side of a Roow, 12 Feet 4 Inches, cor 
12 Feet 4) high contains 58 5 A Taves, what i is the 
Length thereof ? 3 

en. 42 Feet 23. 


VIIL What 
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; ur What Dxcrnar of a Pound Sterling is 1 s. 
CEE: | OY 2 
Anſwer. o,875 of a Pound Sterling. 


IX. What's the Varus of 0,815 of a Pound Ster- 
li f | | | | | 
"" Anſwer. 17 5. 6 d. 


X. What's the VATLuE of 0,4 of a Par, ſuppoſing 
the Tear to be 365 Days, 6 Hours, equal td 365 
Days 7 ? 

Anſwer. 146 Days, 2 Hours, 24 Min. 


XI. If the Sun paſſes thro* the Zoprac (viz. 360 De- 
grees) in 365 Days, 5 Hours, 49 Minutes, 16 Seconds, 
and 46 Thirds ; how many Degrees does he paſs thro 
in a Month, i. e. in 28 Days? TE 

Anſwer. 2 Deg. 35". 53". 9“. Ge. 


I can't help preſſing the Learner to obſerve, That 


every Number, as well bole as Broken, is compos'd of 


two Parts, viz. a DENOMINATOR, as well as Nunes 
RATOR. 43> | 


Vide NorE I. Cha, III. 


And this fundamental Obſervation, attentively weigh'd, 
will very much conduce to the facilitating the Doctrine 
of VuLcar FRACTIONS, which is accounted by Toung- 
ters ſo difficult, for no other Reaſon but becauſe they 
do not rightly underſtand, that Integers as well as 
Fractions have both Numerators and Denominators ; and 
therefore believe there's a much greater Difference 
between hole Numbers and Factions, than really 
there is. IR Gs abs 


I need not (I think) here inſert any Queſtions in the 
RuLE or TEE, ſince many of the foregoing ones, in 
the Rules of PRoeOR TION, may, very properly, be ſolv'd 


by 
* 
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by the Help of VoreAx Fractions, or of Drcr- 
MALs, (wherein the Learner may exerciſe himſelf at 
Pleaſure), as well as by whole Numbers (reduc'd, when 
requiſite) as hath been taught in the roth CHAPTER: 
For, : ' 1 


The Directions there laid down for the right Ordering 
or Stating the Three given Terms in any Proportion, and 
the Rules there given for finding a Fourth, or the Term 
ſougbt, hold good, work which Way you pleaſe : For 


which Reaſon it was thought needleſs to ſay any thing, 


or to give any Examples, in the Rulk or TRRER, in 
the 17th CA TER, containing the Doctrine of Fx ac- 


* 


TIONS. K-34 rial va 8 


But, for the Learner's Service and W let 
us work the firſt two or three Qxeſtions of the Roxx 
or Tux theſe three ſeveral Ways; which will be ſuſh- 


cient for him to ſee the Manner of applying Vulgar and 
Decimal Fractions to Operations in the RuLE or 


THrrEE. * 


see the firſt two or three Qleſtions in the Single Rule 


of Three, at Page 374. © 
DUEST. I. 
mo. By Whoſe NoumBeRs, thus, 
"2 3 ] 3 
16: 2: : 100: equal to 12: 10 
3 
4 2000 Shillings. 
Leh: | 8 + 
— . * 
1604000 (250 equal to 12 : 10 
Ws | 
0 
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24a. By Vulgar Factions, thus, 
e A | 
| :ü 18 :: : equal to 
| 9s equal to 25 equal to 12 4, or ta: 10 
3tio. By Dzcruars, thus, 


J. & | J. | 4 J. | J. 3 


0,8 :-0,t :: 100: Q equal to 12,5 equal to 12: 10 


0,801 0,o(12,5 
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UESTION 5 wag 106 29þlitition"tnd Uſe 
2 Fw Extraction of the SQUARE Roor, | * 


E S*. ung f 5 ol troks ii the Reals of Three 
for 128 and Directions pr * for the Solu- 


tion of ſome of the following Þropos d Queſtions, 


an conſiſting of 32400 be to be 
e ln e 3ſt. e. 
equal e . how nat NA muſt cach Rays | 


5 55 
27 180, „0 vgs cone 

II. Foy e 12,544 Soldiers be to by r 9. into the 

N 1 Nong, or are, 16 that um- 

N i = mes che abbr of” 

2 in By le ; how man deen muſt he plac d in 


"RA and how many in 
Anſwer. 224 in Rank, 45 7 in File, viz. The 


Square Roor of + of the Number of Men is equal 
to the Breadtb of 1 che Oblong, . And, in like Caſes, 
_ univerſally, the 1 of LS yrven Number di- 


vided hi b 
— ob Bout - 0 i Tee 27 1 . 


III. Sup poſe thee igbt of t he Pas of a GaxRILSON 
be 18 Ren 5h readth o Fiche Moat ſurrounding 
it be 24 Feet; how bon long uſe # Sealing W = to 
reach t at to op of the 
ro . he Ox eg guide of dhe 

"== 40 Feet, viz. The. Root of the Sum of 


"an; oo "> 5. For, univerſally, in 
the To * Square "of AC (here 


| r > on Ff the LA DER | 
. We N oy N th *. 


A1 14 
1 


T% K Ws : 2 | "oF. 
AVE | 8 dd H 


a * 
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The 1 PENDIX 
and tlie Square of B C (the Height of the Wall 
K. dw l ry.” Is ** Pin 

1 371. einn * 


Ti) &. vv 8 1 "4 4 — 


* 
2 * 
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, * 1 
1 p 
#2 
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G : U 6 
on ” * * 
FAN « | 
12 
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\ 
» * ” fy N 
— — 5 A GYM #7 : 
2 +\ 2 9 
AS. 8 l 91 A 


Tr An fry pi Tango may be obtain' 


th 
4. | = i7 


9 7 
* * a #4 


From half the: Sar i the WY Stor; let . of 
the three Sides be ſewerally fubtracted; then let 
tte three Differences and the ſaid half Sum be mul- Ws 
OR tiplyd into one another continually, and the ha. OY 
Square Root of the _Jaft Product ſhall. de the Cn. 5 
tem of the Triangle. 


Wote, This Rurz may oftentimes be of good. UE in 
Meaſuring a Piece of Land very exadly. 1958 


IV. If one Side of a Triangular Piep be 20 Rods, | 
another. 30, and ee eee of ; 


that FID? 
Anſwer. 290,47 ſquare Rods. 


ſh. Af this Second, of three Numbers, ears the fame 

* Proportion ro the Third, .as the Firſ does to the 

Second, then that Second is call'd a MrvppLE or 

Max ProPoRTIONAL. between the Firſt. and 

pu e thus, 4 is a . ee, berween 2: 
OV © 4 4 „ 


: 2 $3 1 1 
5 3% 3.0 IO | : - 
: + 
. N ; 8 Tn * 1 1 
: TS i - 8 1 * 3 * | : 2 ASS © Wer - — 
5 — * , bv 1 FP 4 - 7 * Y pt. 3 
"Iv " * * 5 a 5 . - 
1 — Rag” 
3 
* a | 
Ter 


FINS TL: 4 * „ Ty 8 * . , 
© 
* 
* 

N : A 4 k >. 
* ; , : * 7 
* 4 E N i 

be? * 


ys Jo Nn ads) 34 70 ak * 5015 bn: 


Whence, and from what has been ſaid in Snap. X 
8 "is pla plain, that the —.— Roor of the Product of 


any Two given Numbers is the Mean Proportional 
between them. 


v. What Number | is "the Mean Proportienel berween 


48 and 768? 


Anſwer. | 92. 


J The Mean Proportional etween the Longeſt and 
Shorteſt DrAMRTRRS of an Ellipfis, will always be 
equal to the DiameTEs of a Circle, whoſe hay 

is equal to the Area of the Ellipſis. Then, 
095 
VI. What's the Ah ea of an Ellipfis, whole lere 
Dae is 25 Feet, and Shorteſt. 16 Feet ? | 
-. Anſwer. 314,159 ſquare Feet. 


vx. What is the iger pra Lo * o whoſe 
reg is 10028, 6 ſquare. Feet 
© Anſwer. 113 Feet. 


—_— 


VIII. What's the Err &1 en Circle, * 

Area is loo, I ſquare e 
Anſwer. 355 Feet. . 

IX. What's the 1 of 5 e whoſe 

Superiore contains N 88 4 Feet | 


* CY us 
* — % 8 Dn * 9 
1 N =» 


p The cali! oy a „ n Diameter is 12 
Inches, is 113,1 ſcuare Inches ; what then is the Dia- 
meter of a Circle whoſe | Area contains 452.4 ſquare 
Inches 5 X F x 

Anſwer. 24 Inches.” 'Wher by the. b un may 
1 e that if the ers | 5 one 830 be 2 * 

Double of that of another, the Area of the former 
Fw will. be Rea alſo juſt the Nanu. but) the Q- 
1 drupie 


43 


m M END 
20 15 of the Area of the latter: And the Raſen 


ie, becauſe Circles are not as their Diameters, but 


as the Squares of wen Dae as before men- | 
bon d. nern HET 7 1 [:: 94461 oc 14 


x Ag, + \ 7 a 7 


{1 JNLLY 4 2 14. #137 1 
0 RT; Su poſe 4 Side of 4 Rogutay-c or: r * „B. 
gure (of what Number of Sides ſoever, for Inſtance, 

of 5»Sides): be 4 Fret, and the Area of this Ngure be 
68 /quare Feet ; what's 'the Homologous Side of another 
. 5 fided Figure wagle Aa is 208.8 5 ſquare 


18118 K ind ok eb rides e 
r Anſwer. oh: Fees.” 08 03M ba 4. ae TH 
"2 #13 Joe 2 C „ I. 72 4 | 4 75 3 ** 


XII. A Heavy Body, near the Fan's Gegen found 
to fall 16 Fret in a Srcond of Time';' now, in how 
long Time:wou'd a Stone fall to the Bottom of 'a Well 
as deep as the Earth's Center, ſuppoſing the Diſtance, 
from the Surface of the Earth to its Center, to be 4000 
Engliſh Miles, or 21120000 Engliſh Feet 9 
> Anſwer. © _ UP" Minutes and 9 Seconds, very nearly. 
2011 bas f 29 20 21 Ani 101 7280 e A 90328; 113% 

XIII. If a See muſt: be 392 Inc bas long, to 
ſwing Sctonds, i. ei to make 60 Vibrations in a Minute; 
ber many Vibrations vill, a PEN * = art 8 9.83 Inches 
long, make in a Minutes | 
Stroh r * Vibrations. > to 115 
ats 28fl e nigrtzohb TZ Miorti (al! 344 a up 
20! The n the ae Periodic: Times 
of the ſeveral Primary Planets, i. e the Times, 
wherein they reſpectively revolve once about the 
Sun, are ever as the Cubes of their Diftances from 


XIV. Suppoſe thin that (the Praxer) the Eazrn, 
which revolves about the Sun in 365 4 Days, be diftant 
from the Suns Center 20000 of the EAxTEH Ss Semidiame- 

or g ooo of Miles; what is the Periodic Time 
61 (che Nabe SATURN, being 770, ooo, ooo Miles 
2 n And what wou'd that of 


The APPENDIX” 


another Praxzr be, which we'll ſuppoſe. but 120 of 
the EAx TRS Smidiamoters, or 480,000 Mas, diſtant 
from the Sun's Center, viz. juſt, as far again as the 
Moon is from the Earn $ 2 2 2 Sb nokt:: 
Anſwer. Saturn's Periodic Time is nearly 30 Nears ; ; 
and the other Planet's Periodic; Dime woud be 
4 Hours, 4 Minutes, 26 Secomds,! 34 Third, Oc. 
tho the Moon is 27 . 1 Jn LEG 
about the Earth. 
ud 


eber. This Proportion i is 15 Univerſal, hes {rice 
nomers find it to hold good alſo amongſt the Sa- 
tellites or Secondary Planets, revolving about their 
reſpective Primaries, without the leaft Exception. 
And, if our Barth had more than one Maps revolys 
0 ing about it, it cis not to be doubted but that 
there wou d be _ eas wma cis Sound 
amongſt them. 09 eee eee eee. be Aron? 


Aud thus, if the um r — ihe; „ Beth, as 
well as the Moon, (as ſome think it does) and not 
the Earth about the Sun, his Period, i. & the 
Ta of the Solar "Tear wou d by, this Uniperſl 
Law be found to be 169, 400 Days, which is 458 
times longer than it is now really known'ita he; 
which manifeſt Contradiction ( beſides other conſe- 
quent Abſurdities) ſufficiently determines, that the 
Annual Revolution e to ww DAE _ Hot 

290 © to the un. 6 e 
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10 At Em in che Wtviog, if Pi of 925 


421 


lowing PzoposrTIONs, the Learner ma 4 


| grapes among} the Qpgſions of the Roe 


ag A Piste of Tisis . exa ara aineth 
1728 ſolid Feet ; how many nahe feof 
contain ? 
- Anſwer.- 4 Inches. | 


Tk Rock ar, Sen E " a ah ret Plains 
19 5984 fold tot 4. 85 5 Feet does 6 one. — 


contain ? 
as. - 12 Feet, 


H. If the ſolid Ge 25 a Globe, Fe 


ber Bod lic 
255 # ke * b Sad wr 65 
Anſwer. 25 Inches. 


= If the Solidity of a en be WO" 0 Feet, 
what is Its, os net ads bag” 055 8 


5 1: * 


2 of iy 


H one 


4 9 


* 7 


952 Sei 


v. 1 the , os a SPHERE She 1 Wit 
aha s its Peripbery * 


| Anfwer.. 22 „ 


n 74 _ 10 
Sung here C 202 ah 7 1 


A wou'd 1 AGE 15 
double to it * is e wh 
of the Cube) ; what will its Srvz be 


is . 8, 91 Babor. 


9 ” 
6.27 . al. >. "oe 
aged * 
* . 2 
5 a 
N N 
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v | 2 1 E. * Js — * 3 * 6 * l ” 8 % wit 5 : . ; 


Here obſerve that the Side of this ſecond Cube is not 

C4) double the Side of the former; for, if ſo, then 

"Bike Solids wou'd be in the ſame Proportion as their 

Sides are; but they are, as before faid, as the 

Cubes of their Sides; and Lin AS th 9 

"of their Diameter. e eee, 2 
3 | VII. The Solidity of a iin whoſe laune, is 
| 6 Inches, is 113,097 Cubic Inches ; what then is the Dia- 
meter of another Sphere, containin ly 0497 76.6 Ons Inches, 
viz. 8 times as big as the former + 4 
Anſwer. 12 Inches. 


Hence you may ſee, that, as by doubling d! Diame- 
ter of a.CixcLe the Azta becomes 4 times as 
_ large as before ; ſo by doubling the Diameter of a 
Sp 5 ERE, the Solidity becomes 8 times as large as 
before. | | 


VIII. If one Side of a Parallelopiped, containing 
35,15625 Cubic Feer, be 5 Feet in Length, what will be 
the Length of the Homologous Side of another Parallelo- 
piped, ſimilar to the former,and containing | 18 Cubic feet? 
Aer. 4 Reet... 


IX. If the Diameter of the Baſe of a Ca be 
4 Feet, and the Content of that CxLIIx DER be 48 Cubic 
Feet, what will the Diameter of -another * Oy 
be, whoſe Content is 162 Cubic Feet A 

Anſwer. e 


X. If the Diameter of the Baſe of a Cont be 5 Fees, 
and the Content of that Cong, be 56 Cubic Feet, what 
will the Diameter of anoth ilar Co al e be, "whoſe 
Content is 229, 376 Cute fret? 9687. 

Aan eu, 8 Feet. 02 205 oi 18 8 09 5800) as 


2 4 he y 
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XI. If the Axis.of a Cox be 9 Het, and its Solidity 


be 45 Cubic Feet, what is the Axis of another fimilas 


Cone, whoſe Stlidity is 106,667 Feet f 
_ Anſwer. 12 Feet. | 


XII the ſlant Side of a a be 12 n and its 
Solidity be 42 Feet, what is the like /lant Height of 


Feet ? 
Anſwer. 18 Feet, 


XIII. If a g of 15 Tuns be 40 Feet long at the 
Keel, how many Feet in Length will the Keel of a Sure 


of 600 Tuns be ſuppoſing i e Burdens of Sares to be 
as the Cubes of their Keese? | 


Anſwer. 80 Feet. 


XIV. if an Tron Bullet, which is 4 Taches | in Diame- 
ter, weighs 9 Penner, what is the Dianzter we one that 
weighs 243 Pounds? RH 

_ Anſwer. 12 Inches. 


XV. If 2 Pound 2 Ounces (i. e. 34 ci; of Gun=- 
PowpEs. be ſufficient to charge a Gun, whoſe Concave 
Diameter is 3 Inches, what is. the Concave Diameter of 
that Gun, which 81 Ounces of the ſame Gun-Powpes 
will charge; the Capacities of Guus being to one ene 
as the Cubes of their Piameter?ñ]ĩʃ80.: 

. Anſwer... 4 Inches. . . 4 e 4 


S: LAs 


Vide the Analogy. at Queſt. Og in che be, Roo, 


for the Solution of the loving; 


XVI. The Planet Vxx us revolves 1 Is N * 
about 224 Days, and the Planet Mans in about 686, 
Days, the Diſtance of the former being .59,000,000. 
Miles from the Sun's Center, what's the Das of oh 

latter from the ſame? © 1 
| Anſwer. id Miles... "2 
112 * 


23 ſimilar Cone, the Solidity of which is 141,975 


- 
, - 
8 * * Y on & i © 
14 o ”., = 


The Vas t reh XYL MT 7 N 


Fl *Cubic Inch of Common Water hath by 5 a 
been found to weigh 055 27 ok an Ounce roy, "vey 
nearly. | | 8 48 0 Bi '> 


1 
1 2 


From thence c with the Help of the Num 
bers annex'd to the ſeveral kinds of Bodies 75025 
in the faid TABLE, the Height of any propos d Quan- 
tity of any one of thoſe Bodies my be determin d 


19,642 So is a Bulk k of PureGald 

As I is to REEL e common Water to Mercury ? i. . 
the fame Bulk dof © Sc. 

Mfg by that erregen 4 20 


as to Gravity; as is 0 
Tast. Ts, 


fi 5 


Suppoſe the Wei 85 of a fil Foot of Pare Gold ns 
requir d: 

Nis (by the Tas) Ku; - 64: 0,52 oz! (ih 
Weig hi Gy Cubic Inch of Werk I: Vn 
(he Weight of a Cubic Inch of Gord). 


Then tis 8 chat this Weight of 1 Inch of che pro- 
pos d Matter, multiply d by the Number 6f Inches con- 


tain d in the Quantity propos d, will * the Weight 
of that Quantity | in Ounces. | 7 


F 


Thus, 10,351334 * 1728 en Number of Weber i, in 

1 ſolid Fogt) ) proguces 17287 ,1068 52 Ounces, the Weight 
We "which yon may reduce into 1605 Denomina- 
EE ONS WE Oe 


TO; 8 68.0 ; 
. se ppoſe 


- 8 P | 9 I * 


* 
=, 
3 
# 
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EG Fe Haun . 5 Colin, oh Purdue he 


Firſt (by ho Take) 327 %%% 15 
o, egal No the Hi "og 2525 e 11 ca 
"Which, o 50 131 x 231 24x (the Number of Cubic Inches 


in a Gallon) is on * 111, 14588 Ounces. Troy, the 
Weight requir d. On the con trar Ys 4a 


2 


ous the Weight of a Quantity of any one of 
hoſe, Bodies be given, the Content of, that. * 


in * ic Inches, may from thence, be found 


If it were, requir d to, find; how many. Cubic. Ide are 
contain d. in c Ounces, Tre of Qtays Or; 


Fs Fi N the e of; Cubic. Thick of Orcs. und 
the like for any of ® AO Kinds of Matter) by the. 
Help of the proper Ta ubular Number, as above ſhewn ; 
which. will pans to be 0,4811.51,3 then; divide, the 

2 th firſt, reduc d into Ouuces, if not given in 
u of 1: Inch, and the woliext will. 


bete Number f 0 i in be Ruſk or, 
Matter: propas d. cat) 


en 


as Ne 111145881 cho given . of Oaks, 
e OY 4005 „4811 51:Qunuces (the Height. of 1 


ie Inch of Oxx) quotes, auen W i Ms 
the Content requir'd. If Js 


Laſtly, I ſhall advertiſe the ingenious. Learner, that 
Archimedes hath demonſtrated, That 4 Bopy /pecifi- 
cally beavier than. Warxn, weighs leſs in WATER, than 
it does in.the Ars, by the Weight of as much Waser 
45 is equal in Bulk to the given Box. bs, 


* menen ? . N er | N 7 1 8 r en 
N n N | FE 
3 * , * A 
if » 4 
] * 4 FR 
+. 5 ix Mr i l 
\ $78. 4 - . | 1 * 
4 b 4 . * 5 M ö — d % 4+ . 24 
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Whence, if we wellld kiiow Air 55 7 y given. Bitk © 
or Quantity of any one of the Bodies, Ell, d in the N 
TasTR, that are heavier than WATER, wou'd. wei by 
when immerged in Wares, we have nothing to do 
to ſubtract the Meigbt of as ; mach Wa rx as is equal ln" 

Bulk to the Body propos d, from the Weight of that 
Body in the Arx, and the ad vill be din n 
of the fame in the Warts. Y 


2 101 58 N Annan \ 
0 W 1 Ss a if wif + +4 11 1 F - ® 4 < 3 
* 


As for Example; 


"ALB 


3 guru” - Suppoſe, ou wou'd' know e Gir Ha of pur 
3 a Goto werg, Sin Warts. 112 VERT A SAW ce 


From the Weig ht of 1 Inch of Gord' in the Arn, wiz. 


| 10,351334 Ok; (as was above found) ſubtrat? 0,527" 
Ounces (the. Weight of a Cubic Inch of WarxRN) and 


the Remainder- (9,8 24334 Onnces) is tle Wight of 
the Inch of Gol o when immerged in in WArER. 


. 
| ” 1 Aa 
£ * 


And in like manner 910,656 Ounces (the Weight 
a Cubic Foot of Warez) ſubtracted from 171889,1 igh of 51 fs 
o0Z. (the Wei t of a Cubic Foot of Pure Gor v- in 
leaves the Weight of the ſame. Gorv in Warts, WY; : 


16976,4491 * * Ounces * to 1414,704096 Pounds, 


Troy. 
1 | 


And 58 like for this other Bodies whe RIA 


are ſpecifically heavier” than WATER, mutatis mut andi. 
But this is ufficierit. 8 1 
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. the Notation of Number: = 
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of 1 NUMERATION, i. e. of Addition, Subtractioi by 
10 
& 3 F We 


Multiplication, and Diviſion in general _ 
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of Sabtraction _ LO YA R145 
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of Mubiphiction © „ 


Of Divifion 
Of ReduBion 
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F Arithmatic and (1 its Objedt 7 Number in 
general N 4 
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Of the Rule of 


cn 


* 


— — 
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87 Decimal Fractions 
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CHAP. XIII. 


Role of Alligation 
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